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make 





magnesium castings 





of all kinds 
by all 


processes 


alsbur » 
ttution 


airman 


‘From a pin to a steam roller’ — BIRMAL have 

a long experience of producing magnesium castings 

of all types by the sand, gravity and pressure die processes. 
Our staff of qualified technicians is always available 

to discuss your metallurgical and design problems, 

and to recommend the process for most economic production. 


BIRMINGHAM ALUMINIUM CASTING (1903) CO LTD 








Birmid Works Smethwick 40 Staffs 
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ROCOL 
ANTI-SCUFFING 
SPRAY 


applies the new 































MOLYBDENUM DISULPHIDE 
dry lubricant 


This speedy, convenient method of 
application is invaluable for ‘on the spot’ 
attention, where parts cannot be 
segregated for special treatment. 
Strongly recommended to Service and 
Maintenance Engineers, Machine and 


nin Lace 
ty 5 tie Plant Operators, this method of 
yy Mss 

ty 





Lo 

i : y application is ideally suited for 

ie assembly and replenishment of dry 
lubricating films. Excellent for use on 
engines, open bearings and chains 
working in extreme temperatures; 
on slides, runways, moulds, dies and 
all press working tools. 
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THE AEROSOL PACK 
of 120z. capacity is available now. 


oO 
PPPDOOS 
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> 
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(Single packs 25/- each; 3 doz. packs 24/- each; 
1 gross 23/- each). Full instructions for use are 
printed on each pack. 
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PIRODUCT 








Write for descriptive leaflet to:~ 
ROCOL LIMITED 


GENERAL BUILDINGS * ALDWYCH ‘ LONDON W.C.2 * "PHONE HOLBORN 1985-6 * ROCOL HOUSE ‘ SWILLINGTON ‘ LEEDS ‘ 'PHONE GARFORTH 2261-2 


(dh) txxq470 
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CARL 
Z EF 4 S Ss Renowned throughout the world— 


Manufacturers of more than 


J E NA 4,000 different Scientific and 


Optical Instruments 





The Involute Gear Tester 


No master discs are necessary. Any 
base circle radius up to 207 mm. 

(8; in.) may be set continuously on 
this instrument or the unknown 
diameter of the base circle of a gear 
determined. The measured value of 
the actual radius of the base circle 
is read off to the nearest ,. (0.00004 in.) 
on a built-in precision glass scale with 





the aid of a spiral microscope. 





The Gear Wheel Tester 


For testing the pitch, the 
base pitch, the tooth 
thickness, the tooth space, 
and the eccentricity of spur, 
bevel, helical, and worm 
gears, as well as the pitch 
and eccentricity of notched 
index discs. 








To obtain further particulars of our full range of precision measuring instruments write to: 


CARL ZEISS C. Z. SCIENTIFIC INSTRUMENTS LIMITED (CARI /FISS 
a LDEN SQUARE, LO : we el: G » 

L JENA aot in the pe tian ans nig sa | JENA | 

61-2 
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wisdom teeth... 


Gas carburising in a Birlec furnace 
gives the young gear-wheel a good 
Start in life, Hardened to resist daily 
~~ wear and tear, toughened to withstand 
“ghocksjihe is assured of a long and 
honourable €axeer. : 


BIRLEC GAS CARBURISING 


FURNACES @feavailiiilesin batch 
and continuous types with reliable 


imeneee@enosphere control equipment and 


cooling or quenching Sacilities. 


BIRLEC LIMITED 


An A.E.|. Company 


GLASG( 


ERDINGTON : BIRMINGHAM 


NEWCASTLE-ON-T 


SM/B4107 
JOHANNESBURG 





TAPS DIES AND GAUGES 
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You’ve got a HAND FULL OF ACES 


. in the series of die steels made by Edgar Allen for 
tablet dies. 


Whether you use the popular K9 die steel—a non- 
distorting, non-shrinking alloy steel suitable for dies 
of the greatest accuracy and yet comparatively inex- 
pensive—or our special alloy high carbon, high 
chromium, super die steel “ Double Six”, you have the 
experience of the foremost suppliers of steels for dies 
at your service. 


We shall be pleased to give you further details of the 
steels we recommend for tablet and other dies and all 
the assistance you need—please use the request form 
below. 


EDGAR ALLEN 


ST E E LS FO R TAB 3 ET Di ES nae te reece hg essrs. 





el “ 
. . ‘ ’ ‘ 

Edgar Allen « Co. Limited | Siar COeeiemladeam 
Please post data on die steels to 


IMPERIAL STEEL WORKS SHEFFIELD g wer eerr ee Terre reer rrr rrrerrrrrerrrrrrrrr rr ttre rT rity) 
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After a survey of your plant, we produce a 
tailor-made plan. This and the estimate are free. 


IF YOU WANT TO GET A MOVE ON 
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Industry’s new motorways 
speed heavy loads OVERHEAD 


Loads up to ten tons can be transferred smoothly across the factory with 
Underslung Bridge cranes specially developed by British MonoRail. With spans 
up to 200 feet they will straddle wide bays. The underslung principle permits 
interlocking between parallel cranes, and the transfer of loads from one bridge to 
another. When the cranes are installed as part of a complete MonoRail system, 
the load can be transferred beyond the crane area to any part of the factory. 


More advantages of MonoRail Underslung Cranes. Economical in headroom. 
Low in deadweight. All materials specially rolled, forged or cast for the job. Rubber- 
tyred crane drive eliminates track wear. Track of standard flange width and specifically 
designed for this purpose. Local, remote or automatic control optional. 


A complete Overhead System. Underslung cranes are just part of the MonoRail 
handling and transfer system. It is an individually tailored system, covering every type 
of installation from the smallest gravity drive to the most complex automated systems. 


Send for the man with the MONORAIL plan 


WAKEFIELD ROAD: BRIGHOUSE: YORKS* TELEPHONE: BRIGHOUSE 2244 
Members of the Herbert Morris Limited Group TGA BM4 

























Every Clarkson cutter has 
three clear-cut advantages. 
A clear-cut saving in 
initial cost — that’s what 
buying at maker’s prices 
does for you. A clear-cut 
saving in production time 
— because the advanced 
design gives greater out- 
put. A clear-cut finish on 
the work itself. A finish 
that sets a new, high 
standard in milling. The 
Clarkson man would like 
to call and tell you more. 


May he ? 


| 
| 
| 
| 
| 
| 
ALL CLARKSON 


PRODUCTS 
~~» 


DELIVERY 
PER RETURN 





9 


CLARKSON (ENGINEERS) LTD. 
a 


NUNEATON Telephone : 2261 BELFAST Telephone: 20025 LEEDS Telephone: 26369 
NEWCASTLE Telephone : 2-5248 LONDON RiVerside 8241 BIRMINGHAM ViICtoria 3994 
BRISTOL Telephone : 2-8464 GLASGOW SOUth 1942 MANCHESTER ARDwick 4804 
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CLEAR-CUT 


AIDS 


TO INCREASE 
PRODUCTION 


CUTTERS 
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Keelavite, manufacturers 

of the widest range of 
hydraulic power and 

control equipment are fully 
experienced in the design, 
manufacture, installation 

and maintenance of complete 
hydraulic systems for the 
machine tool industry. 
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‘| KEELAVITE 


THE RECOGNISED 
AUTHORITY 


KEELAVITE HYDRAULICS LTD 


ALLESLEY, COVENTRY 
Telephone: Meriden 441 


Keelavite are solely engaged 
in the hydraulics industry 
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Toolroom Box Type 
Cyclone Furnace | 


electric or gas. For tem- 
pering or _ pre-heating 
tools, dies and other small 
parts. Work chamber 
sizes from 12” wide x 
16” deepx 18” high to 
24” wide x 48” deep x 18” 
high 





Conveyer Cyclone Tempering Furnace 


for production tempering of small parts 
such as bolts or springs. Gas fired or 
electric. Temperature range up to 700°C 
Work chamber sizes 18” wide x 96” deep 
x 12” high to 32” wide x 21’ 0” deep x 16” 


high. 




















(left) Batch type Cyclone 
Tempering Furnace 


for production tempering of 
dense loads. Gas fired or electric. 
Work chamber sizes from 12” 
dia. x 16” deep to 72” dia. x 84” 
deep. 


(right) Batch type super 
Cyclone Furnace 


for production tempering, hard- 
ening or normalizing. Electric 
(also gas or oil fired). Work 
chamber sizes 25” dia. x 20” deep 
to 72” dia. x 84” deep. 
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Production Box Type Cyclone 


Tempering Furnace 
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for heavy production loads such 
as gears or forgings. Gas fired. 
Two temperature ranges— up to 
700°C. or 782°C. Work cham- 
bers sizes 24” x 24” x 18” to 72” 
x 144” x 48” 


ELECTRIC RESISTANCE FURNACE CO. LTD. 
Netherby, Queens Rd., Weybridge, Surrey. Phone: Weybridge 3816 


Associated with Electro-Chemical Engineering Co. Ltd. 


Special sizes of these furnaces can 
be built to customers’ requirements 
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CUSTOMERS OF CARBORUNDUM 


Bert Kilgour has worked at the main 
factory of A.V. Roe & Co. Ltd, at 
Chadderton, for 40 years, and is now 
the senior foreman of the toolroom, 
in which 300 men are employed: 
“Must be one of the biggest tool- 
rooms in the country,” Bert says. 
“We started getting grinding wheels 
from CARBORUNDUM in 1936, and 
they’ve supplied most of our wheels 
ever since then. That’s for the whole 
factory — not just the toolroom. 
Why? Well, because their wheels do 
a good job, and give us good service. 
They’ve always been ready to help 
us when we’ve asked them to.”’ 












“The tools for machining 


jobs on the Avro Vulcan 
are mostly ground 
on wheels from 


\CARBORUNDUM” 


says Bert Kilgour 


CARBORUNDUM can help YOU Products by 
In mostofthe majorindustries, of the world, cARBORUNDUM 


is helping top firms to make better products, to cut costs, 
and to speed production. In the sharply competitive Cc A R H re) R U Ne D U a] 
industrial climate of today there are three main conditions 


for success: high quality, low prices, and early deliveries. TRADE MARK 


CARI RONCNNTSCon link on $0 usbed hon all. can cut your costs 


* 
basta Sbouaeioaaba 


THE CARBORUNDUM COMPANY LIMITED: TRAFFORD PARK: MANCHESTER 17: Phone: TRAfford Park 2381 
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MOTOR CONTROL GEAR 
for every industrial application 





Contactor equipment providing hand-operated speed control of the 
Primary Crusher of Cornelly Quarry of The Steel Company of Wales I.td 








Main control equipment at Hardham Pumping Station of North-West Sussex Joint Water Board 





For every electric motor 
there is an Allen West starter 











ALLEN WEST & CO LTD BRIGHTON ENGLAND : Telephone: Brighton 2329! + Telegrams: Control, Brighton 


Engineers and Manufacturers of Electric Motor Control Gear and Switchgear 
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA «© AGENCIES THROUGHOUT THE WORLD 


come quickest! 
last longest !! 
cost least to use!!! 





Designed for 


High Production 


Gear Line 
Batch or 
jobbing work 


Write for Leaflet 
M104.9 


The 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 
BRITANNIA WORKS, SHERBORNE STREET, 
MANCHESTER, 3 
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OF DAGENHAM 


USE 


BROACHING 
MACHINES 


BSUMT & TOOLEO BY 


COVENTRY GAUGE IX 
~\_ ff 1001 company ito 
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The above illustration shows a fully-automatic set-up for 
internal broaching of gears. 

The pre-stacked components are loaded, clamped, broached 
and ejected automatically. 

The tooling is readily converted to accommodate larger or 
smaller components, and is fool-proofed to guard against 
accidental damage. 

This fully automatic, electrically controlled machine produces 
200 components per hour. 

Semi-automatic cycle models and untooled machines are 
available. 

When you specify tooled-up British-built ‘AMERICAN’ 
Broaching Machines, you can be sure that the Machine, 
Broaches and Fixture will operate in perfect co-ordination, 
because they are designed that way with your particular 
broaching requirements in mind. 


For further particulars write or telephone TODAY 
ROCKWELL 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0033 


ALSO. AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2622 
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PERCU nik: 


As low as 


|£20 


per section* 

































































Series 500’’Boltless 


Grorage Kacke 


@Easier to erect 
®@Easy to change 


© Absolutely safe . . . rigid! 
Only 3 basic ports—a sturdy %e” steel ——, 
channel upright, heavy duty channel 
shelf arms, and brace bars—the new 
Series “500" Storage Racks provide 
swayless, adjustable storage space for 
pallets of any size. No bolts or clips 
used — assembly or,change can be made 
in a matter of minutes with nothing more 
than a hammer. < 


ADDITIONAL FEATURES INCLUDE : 


e 10 ton capacity per section e Suitable for pallet, skid or 
e Each shelf adjustable on 9” deck-type storage 
centers 
e No back bracing permits 
entry from front or rear 














e Quantity discounts 


e 6" steel channel uprights 


Patents applied for. 


RACK ENGINEERING... 


408A Montrose Ave. 
Slough Trading Estate 
Siough, Bucks 
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Microptic 
Scale 


Reader 


With the Microptic Scale Reader, machine tools, 
measuring instruments, etc., can be set and 
controlled accurately, simply, and without fatigue 
or eye-strain. 


Precision : Reads direct to 0.001 in. (metric version, 
0.01 mm). 


Legibility : The scale is brilliantly illuminated, and 
can be read easily from as far away as 6 ft. or 
more. The reader has a magnifying window. 


Accuracy: Maximum error, 0.0006in. in any 
12 in., 0.001 in. in any 48 in. Errors are random 
and not cumulative. 


Scale length: 6 ft. and 3 ft. lengths are standard, 
other lengths can be supplied. 


The scale reader is small and easy to fit to the 

majority of machine tools, etc. It has many 

refinements, all described in our catalogue 
CT 141/¢25. 


98 ST. PANCRAS WAY LONDON NWI! 


Tel: Gulliver 5636 
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JIG BORER 
Latest development of the team that produced ; 
the ‘Spacematic’—acknowledged to be the world’s f é 
fastest and most accurate jig boring machine. Si | 
2 | 
j Ee 























DUP SALES L 
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, oes MODEL ‘I 
HORIZONTAL MILLER 





rg 
6 ] With automatic cycle. 





WHY PAY FOR ‘SPECIAL’ FEATURES YOU MAY NEVER USE? 


When you equip with A & S Model ‘1’ Millers you choose from 4 ranges of 
speeds and 6 different feed arrangements the best combination* for a particular 
job. Both hand-feed and automatic types can however be supplied with special 
attachments for special operations. No other small milling machine offers 
similar versatility or higher production capacity for so wide a range of work. 


TABLE 26” x 7’ ; 
*With the A & S Model ‘1’ brochure 


LONGITUDINAL TRAVERSE = 10’ < 

: in front of you, you would know 
VERTICAL TRAVERSE = 10 exactly what we mean. 
TRANSVERSE TRAVERSE = 5}’-6’ 


Write for illustrated leaflet 


ADCOCK & SHIPLEY LTD 


P.O. Box 22, Ash Street, Leicester. Telephone : Leicester 24154-6. Telegrams & Cables : Adcock, Leicester. 








a precision lathe — 
with flame hardened bed 
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My 
the SMART & BROWN 


MODEL fill owas 


S.8./S.C. TOOLROOM LATHE 


Distance between centres: 24”. 1” Collet capacity 
12 Spindle speeds available: 30 to 2500 r.p.m. 
Threads: 4—112 t.p.i. 


ONE OF BRITAIN’S FINE LATHES ~ Designed for the operator 


Smart & Brown (machine tools) Ltd. 
25 MANCHESTER SQUARE - LONDON - W 1 
Telephone: WELbeck 7941-6 Cables: Smartool, Wesdo, London 
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Someone once said ; 
‘* Money is like time — 
use it or lose it! ”’ 
That goes for us piece-workers too. 
Give us the chance to earn more 
by producing more, and we pay 


dividends. 


0, CL CO Wl, Wh We, We, tl, Ct, Ue Dh Ch Oh ht ht, Ui: tie, Go, AM ae 
a c i rat y 


Companies investing in a realistic plant 
replacement policy find their reward in 
higher consistent output, keen and contented 
workpeople, and bigger profits. 


When the machines in question are boring 
mills as popular as the Webster & Bennett, 
they are prepared to order well in advance. 
This is one of the reasons why we can seldom 
offer machines for early delivery. 


Ought you to see about a replacement order 
now ? 


WK WSF 6 GC CN SAT G 
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WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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What a performance! 


—yes in 1907 
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3-4-5-6 
(MODEL ‘LL’) 


DIAL TYPE 
MILLING 
MACHINES 


Robust construction—square gibbed 
column ways—‘Dynapoise’ vibration 
dampening overarm—quick-change 
ARBOR-LOC spindle nose— 
automatic backlash eliminator to 
table are standard equipment on 
Model ‘LL’ Dial Types. 

With wide speeds and feed ranges, 
up to 40 H.P. drive to the spindle, 
a great variety of attachments and 
automatic table cycles (Plain and 
Vertical machines only at extra 
cost), these machines fit equally 
well in the toolroom or 

production lines. 





For fully detailed infor ion write for 
Catalogue No. M-1915 E to— 
Chas. Churchill & Co. Ltd., Soneeonde 


Birmingham, M . 
Glasgow. 


MACHINES LIMITED, Birmingham 24 















CINCINNATI MILLING 
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Mass Production Units 






















TERRYS BELLEVILLE WASHERS— 
“outstanding success ” in 
10-ton power press 


In this heavy-duty press, which raised and closed 
with a continuous vibratory feed at 50 per minute, 
Pressure Springs were required for press work dies. 
Normal helical compression springs were failing 
in from 3 to 4 days. After investigation, it was 
found that in this particular application, the 
normal compression spring was totally unsuitable 
for the duty it had to perform. 

Terrys designed a special series-parallel stack of 
Belleville washers which took the place of the com- 
pression springs. These dies have now been in 
operation for nine months without failure and are 
still functioning successfully. Estimates show that 
these dies have now produced over five million parts. 





Diagrammatic illustration of the use of Belleville Washers 


TERRYS CIRCLIPS 


‘@) Cy 4” to 8” diameter. May we send you samples of 


circlips and a deflection chart for Belleville 
Washers, now used extensively in press tool work. 


©© TERRYS 


HERBERT TERRY & SONS LIMITED, REDDITCH, ENGLAND 
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SPEED PRODUCTION WITH 


RO-BROOMWAD 





Pneumatic Tools 


LIGHT - POWERFUL 
RELIABLE - LOW COST 


















ARO-BROOMWADE 
* spring balancers save 
wear on air hose or 


cable... hold tools at = «g@ = ARO-BROOMWADE drill with lever-type control. 


just the right height . .. Weighs less than 141b. Capacity #”-}". 
reduce waste motion 


and operator fatigue 
to a minimum. 5 Ib. 
and 10 lb. capacity. 













ARO-BROOMWADE screw- 
driver/nutrunner is quickly 
converted to either role. 
Adjustable clutch. Reversible. 
Silent in operation. Weighs 
only 14 lb. 


ARO-BROOMWADE 
drill with pistol grip. 
Weighs less than 14 Ib. Capacity 
3 " 


3 i” 
i6 ~4@- 















WRITE FOR FULL DETAILS 
“BROOMWADE 
‘ j j 


Air Compressors & Pneumatic Tools 


YOUR BEST INVESTMENT 


BROOM & WADE LTD. P.O. Box No. 7 HIGH WYCOMBE ENGLAND 
Telephone : High Wycombe 1630 (10 lines) Telegrams : “ Broom ”, High Wycombe. (Telex) 
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Industry’s biggest names use 


SNOW precision grinders 
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ARALDITE 


Araldite (ian 








DESIGNED 


TO USE 


Araldite is a registered trade name 


May we send you further details? 


CIBA (A.R.L.) LIMITED Dusford, Cambridge. Telephone: Sawston 2121 








By designing for Araldite, South Wales Switchgear 
Ltd. have provided adequate protection for this 
3-phase voltage transformer without the use of oil. 
The coils and insulators form a single casting of 
Araldite B, simple in design and easy to manufac- 
ture. Araldite casting resins do not shrink on 
setting, and are thereafter unaffected by very wide 
changes of temperature and humidity. Their 
properties also include remarkable adhesion to 
metals, ceramics, etc., high mechanical strength, 
freedom from chemical action and excellent 
dielectric properties. 


Araldite epoxy resins are used 


@ for casting high grade solid insulation 


@ for impregnating, potting and sealing electrical 
windings and components 


@ for producing glass fibre laminates 
@ for producing patterns, models, jigs and tools 
@ as fillers for sheet metal work 


@ as protective coatings for metals, wood and 
ceramic surfaces 


@ for bonding metals, ceramics etc. 
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for continuous tapping 


GROUND @& THREAD TAPS 





On this battery of machines GALTONA Ground Thread Bent 
Shank Nut Taps are used for the fast continuous production of 
nuts. The taps illustrated are of the ‘ National Hook” type, 
but all patterns of nut taps can be supplied in various types of 
bends and in straight shank. Wherever taps have to produce 
accurate threads for long periods under arduous conditions, the 
natural choice is GALTONA. 





Richa id Bg, (0 yd of wnited 


GALTON HOUSE, ELMFIELD AVENUE, TYBURN, BIRMINGHAM, 24 
Telephone: Ashfield 1801, Telegrams “Cogs, Birmingham” 


Large stocks maintained of hand 






taps and nut taps in all popular 











i : ial 
sizes and thread forms. Specia NORTHERN AREA OFFICE: 


and combination taps to order in A. V. Green, Britannia House, Wellington Street, Leeds. Phone: Leeds 21212 


any quantity. Write for illustrated LONDON AREA OFFICE: 
catalogue. A. J. Percy, 240, Romford Road, Forest Gate, London, E.7, Phone: Maryland 7304/5 










urnal 


Photograph by courtesy of Swan, Hunter & Wigham Richardson, Ltd. 


WE CAN PROVIDE MACHINES 
WITH ANY REASONABLE LENGTH OF BED AND 
A COMPREHENSIVE RANGE OF EQUIPMENT 


YOU CAN TURN COMPONENTS 
SWINGING UP TO 42 in. OVER THE BED 
33 in. OVER THE SADDLE, USING UP TO 50 H.P. 









LATHES 





Centre lathes from 17 in. (430 mm) to 42 in. (1065 mm) swing 
Surfacing and boring lathes of 17 in. (430 mm) and 25 in. (635 mm) swing 





DENHAM’S ENGINEERING CO. LTD., HALIFAX, ENGLAND 


NRP 9047 








Beardmore 
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Let B.T.G. assume the responsibility of carrying 


your requirements for 


Standard Milling Cutters 
and furnishing the right cutter at the right time. 
Write for our Stock Card showing the full range 


of sizes guaranteed as being available by return. 


BIRMINGHAM TOOL & GAUGE CO. LTD 
SOHO HILL, HANDSWORTH, BIRMINGHAM [19 
Phone: NORthern 3344 Grams: Relief, Birmingham 19 
London Office: 26 Holborn Viaduct, London, E.C.I 
Phone: Fleet Street 6454 Grams: Birmtool, Cent, London 












The Institution of Production Engineers Journal 





SAVE FLOOR SPACE 
CUT PRODUCTION TIMES 
IMPROVE SURFACE FINISH 

























With these latest additions to the 
Newall-Keighley range of competitively priced, 
high precision cylindrical grinders. 


SERIES L4 and L6 


Features: 


Capacity between centres—18 inches @ 
(18 or 24 inches in type L6), 
maximum grinding diameter—6 inches. 


Compactness — self-contained unit 
reduces space requirements to a minimum. 


Fully hydraulic operation of wheelhead 
and table movement. 


Unit construction of hydraulic control panel 
simplifies operation and aids servicing. 


Built to give toolroom tolerances 
and superior component finish under 
exacting production conditions. 


Hydraulic wheelhead— mounted dresser or @ 
internal grinding head included in 
wide range of optional equipment. 


SERIES L6 
Angle Head Grinder 


This high production machine with 45° angle head 
for grinding an external diameter and adjacent face 
of a component from one setting has an extensive 
field of application in modern engineering practice. 
Built to the same sturdy proportions as 

the plain grinder illustrated above 

and with similar features, it is offered with a 
capacity of 18 inches or 24 inches between centres 
and will grind components up to 6 inches diameter. 














For further details or machine demonstration apply to: 


NEWALL GROUP SALES LIMITED 
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broaching components with a spline broach. 

The a is controlled by —_ buttons ma chir es 

placed conveniently at the operator’s right hand. 
Other features include automatic limit switches 
and variable cutting speeds. 
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HIGH-DISCHARGE 
TRUCK MIXER 


This device made by Ransomes & Rapier Ltd., Ipswich, 
mixes concrete and delivers it at a conveniently high 
level. It is mounted on a commercial vehicle, and is 
driven by separate gearing. 


Interesting features in the mixer transmission system are the 
multi-disc reversing clutches, one for each crown wheel. As 
will be seen from the drawing, each crown wheel hub is carried 
on the shaft by a pair of Timken bearings, and the shaft itself is 
also carried in the casing by two Timken bearings. 


A clutch-operating rod passes through the hollow shaft, coupled, 
by cross-pins working through slots, to the crown wheel hubs. 
Engagement of one or other clutch is controlled by axial 
movement of a chain-rotated sleeve, the necessary running 
thrust being conveyed through-a pair of steep-angle Timken 
bearings. 


Another interesting feature lies in the final 2-speed spur reduction, where the drive from 
the crown wheels shaft is taken through rollers engaging helically-faced jaws; thus, while 
torque is being transmitted, the axial thrust set up disengages the multi-disc brake. Directly 
torque ceases to pass, the brake goes on, automatically preventing spin-on. 
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Photograph by permission of Vaurhall Motors Limited. 


A Vauxhall brake drum machined in seconds! 


Double Indexing 8-spindle Verticalautos produce Vauxhall Brake Drums at the 
rate of 110 per hour per machine. The controlled gripping pressure of 

the hydraulic chucks eliminates distortion, and the 60 H.P. Main Motor provides 
ample power for continuous high production. 

Six and Twelve spindle machines are also available. 


agli VERTICALAUTO 


Thos. Ryder & Son Limited, Turner Bridge Works, Bolton, England. 
Makers also of single spindle Rydermatics and Piston Ring Lathes. 
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complications of modern machine practice can 
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Red Ring pneumatic equipment for power trans- 
mission is manufactured by the makers of fine machine 
tools who have many years of applied experience of air 
control and precision engineering behind them. 


ile The simple basic 
Red Ringeliminates manual movement and reduces 
ed Ring Red Ring Control 


costs. Valve is adaptable 
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Seventh Annual Conference on 


‘PROBLEMS OF AIRCRAFT PRODUCTION” 


University of Southampton, 16th/17th April, 1959 


ton Section), speaking at the Opening Luncheon, said : 


We have with us today in the University of Southampton the élite of the 
aircraft industry. They are here to discourse on the fact that the aircraft industry 
is a national asset, a fact which seems to be escaping the attention of some policy- 
makers in high places. I am glad to find that the theme of the Conference, which 
was suggested by a representative meeting of the industry, has attracted such 
a distinguished array of speakers, including Lord Douglas of Kirtleside, Chairman 
of British European Airways, who was at the head of Fighter Command at the most 
critical time in our history; Air Chief Marshal Sir Claude Pelly, Controller of 
Aircraft, Ministry of Supply, with a distinguished record in the Service; Mr. Peter 
Masefield, now Managing Director of Bristol Aircraft Ltd. and President-Elect of 
the Royal Aeronautical Society, a man who has displayed amazing versatility; and 
Mr. S. P. Woodley, Director of Vickers-Armstrongs and a member of our Institution, 
who will show how the industry has been an asset in the past. 

In the Open Forum which is to be held at the end of the Conference these 
gentlemen will be joined by Mr. Eric Turner, Chairman and Managing Director of 
Blackburn and General Aircraft, who is an authority on financial matters and an 
able contributor to the serious press on the problems of the aircraft industry. These 
gentlemen have given up valuable time to come here to discuss these problems and 
point the way to solutions which may well involve change and diversification, which 
are the common lot of the production engineer. 

I extend on behalf of the Institution a hearty welcome to Lady Douglas and 
Lady Walmsley, whose presence graces our table. The presence of ladies is an 
innovation on these occasions, and perhaps an omen of the changes which I have 
mentioned. I now invite the Mayor of Southampton to welcome our guests to this 
historic city and to the university. 


T HE Chairman, Mr. J. B. Turner, M.I.Prod.E. (Chairman of the Southamp- 


The Mayor of Southampton (Alderman R. R. H. Hammond, O.B.E., J.P.) : 


Your Conference will be concerned with the difficulties which beset the aircraft 
industry at the moment. When the War ended we all realised that the demand for 
aircraft for the Forces was bound to diminish, but we hoped that this would be 
counterbalanced by the development of the civil air lines. This has not proved to be 
the case. Southampton is very much concerned about the future of the aircraft 
industry; it is one of our major industries and anything that affects it affects our 
community. It seems to me that the day cannot be far distant when we shall be able 
to travel for business or pleasure in a “ family air car,” and I was pleased to learn 
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Att) 


In this group at the reception are (left to 
right): Mr. S. P. Woodley, M.B.E.; Mr. Eric 
Turner, Chairman and Managing Director, 
Blackburn & General Aircraft Ltd.; Professor 
W. |. Lucas, Deputy Vice-Chancellor, University 
of Southampton; Mr. J. B. Turner; The Rt. 
Hon. the Lord Sempill, A.F.C.; Air Chief 
Marshal Sir Claude Pelly, K.C.B., C.B.E., 
Controller of Aircraft, Ministry of Supply; 
and Air Marshal Sir Hugh Walmsley. 





that Lord Douglas was travelling by helicopter to this Conference; but the mis- 
adventure which befell him in having to land near Basingstoke is an illustration of 
what I have been told by many of you, that the operation of helicopters and other 
forms of air transport is still dependent on the weather. We must, however, find a 
means of travelling by air as we now do by car, because with 500,000 new cars 
coming on to the roads every year it will soon be quicker to walk than ride! It 
should not be beyond the ingenuity of the aircraft industry to provide a means of 
family travel by air. 
I offer you all a cordial welcome to Southampton. 


The Chairman then introduced Air Chief Marshal Sir Claude Pelly, 
K.C.B., C.B.E., M.C., A.D.C. (Controller of Aircraft, Ministry of Supply), who said : 

I thank you very sincerely for asking me to come here and for your hospitality. 
I have no professional qualifications for addressing an audience of this kind, and my 
only excuse for doing so is that I have a very genuine and personal interest in the 
theme of this Conference. 

I do not wish to bore you by going over events of the last two or three years 
which are already well-known to you, but it is worth while calling attention to the 
contrast between the situation which seemed to face the aircraft industry after the 
publication of the White Paper on Defence in 1957 and that which faces it today. 
When this first White Paper appeared in 1957 it was widely believed — wrongly, 
as it turned out — that it sounded the death-knell of future manned military aircraft. 
In fact, however, by the beginning of 1959 we had authority from H.M. Govern- 
ment to go ahead with three major military projects: the T.S.R.2; a medium-range 
freighter; and a large long-range freighter, so that at least some water has flowed 
under the bridges since 1957. 

Also, in the research and experimental field, there is a very lively interest in 
short-take-off and vertical-take-off possibilities and in advanced helicopter designs. 
In the civil field there has been considerable activity and many of our aircraft firms 
have committed big resources in terms of design teams, finance and so on to the 
design and building of civil aircraft. At this very moment the possibility of 
embarking on supersonic air transport is exercising the minds of many people. 

I think, therefore, that it is fair to deduce that there is still much challenging 
work ahead of the aircraft industry, though we must all admit that some reduction 
in overall production capacity from the expansion period of the Korean war is 
inevitable. 


The Mayor of Southampton (Alderman 
R. R. H. Hammond, O.B.E.) has a word with 
Mr. J. B. Turner (Southampton Section 
Chairman) and Mr. W. W. Petter, C.B.E., 
Managing Director, Folland Aircraft Ltd. 











Obviously enjoying the luncheon are (from 
left): Air Marshal Sir Hugh Walmsley, 
Managing Director, Air Service Training Ltd.; 
Mr. Peter Masefield; and Lord Caldecote, 
Director, The English Electric Company Ltd. 





Equally, we must all be impressed by the export achievements of the industry. 
Taking the official Government figures, in 1958 it exported £148,000,000 worth of 
goods, compared with £110,000,000 worth in 1957, and the curve still seems to be 
rising. 

Some analysis of the contribution which the industry is making to our national 
status and to progress in the engineering world may be of interest. Taking just a few 
of the aspects which come to mind, I would mention technical education, manage- 
ment skill, the development of special materials, special production techniques and 
the design of special machine tools. In each of these sectors, and perhaps more 
especially in the development of new materials, the aircraft industry has been the 
pathfinder. It would not, I think, be unfair to claim that in the ten years or so after 
the War the aircraft industry has stimulated quite a large expansion in the range. 
quality and productive capacity of the electronic industry, and this is only one 
example. 


Thus, although the importance of the aircraft industry as a supplier of military 
weapons, a builder of civil aircraft and an exporter of valuable goods is undisputed, 
its real significance to this country, to my way of thinking, is that it blazes the trail 
of advanced technical development. Because the specifications for aircraft and aero 
engines are so exacting, because international competition for airline traffic is so 
intense, and because the ultimate limits of achievement in aeronautics are a 
challenge to anyone’s imagination, the aircraft industry is always reaching out into 
the unknown and gathering technical information which others can and do use. It is 
a question of “ always one step more ”. 


It is for reasons of this sort that I believe the future of this industry is of 
real interest to the nation. If the industry is to succeed in the face of the intense 
international competition which now exists, and which will certainly continue, it 
will clearly have to be well organised and strong in terms of technical competence 
and also financially. In this international race, it will certainly have the good will 
and good wishes of everyone here today. 

Let me conclude by wishing you a most successful Conference and by congratu- 
lating the Chairman and his team on selecting such an important and lively theme 
for your discussions. 


Session I of the Conference followed after a short interval. 


Members of the Southampton Section 

Committee at the reception (from the left) 

are: Mr. R. C. C. Wadey; Mr. L. A. Daish; 

Mr. C. Sumner; Mr. J. W. Taylor (Honorary 

Secretary); Mr. J. B. Turner (Chairman); and 
Mr. F. T. West, M.B.E. 





287 








Seventh Conference on 


“PROBLEMS OF AIRCRAFT PRODUCTION” 


Southampton, 16th/17th April, 1959 


Theme : “ The Aircraft Industry — A National Asset 


The Seventh Conference on “Problems of Aircraft Production”, promoted by the Southampton Section of 
the Institution, took place on 16th- 17th April, 1959, at the University of Southampton (by kind permission 
of the Vice-Chancellor). This issue of the Journal contains a report of the speeches made at the Opening 
Luncheon, and of the proceedings in Sessions I and II. Sessions III and IV will be reported in the July 
Journal. 


OPENING LUNCHEON 


Speakers: The Worshipful the Mayor of Southampton, Alderman R. R. H. 
HAMMOND, O.B.E., J.P. 


Air Chief Marshal SIR CLAUDE PELLY, K.C.B., C.B.E., M.C., 
A.D.C. 


Chairman : J. B. TURNER, M.I.Prod.E., Chairman, Southampton Section. 


SESSION I 
(The Lord Sempill Paper) 
“ THE OPERATOR’S POINT OF VIEW ” 


Speaker: Marshal of the Royal Air Force LORD DOUGLAS OF KIRTLE- 
SIDE, G.C.B., M.C., D.F.C., M.Inst.T. 


Chairman : The Rt. Hon. THE EARL OF HALSBURY, F.R.L.C., F.Inst.P., 
M.I.Prod.E., President of the Institution. 


SESSION II 
“ THE INDUSTRY’S POINT OF VIEW ” 


Speaker: PETER G. MASEFIELD, M.A., F.R.Ae.S., M.Inst.T., F.I.AeS., 
C.I.Mech.E. 


Chairman : D. L. WIGGINS, M.I.Prod.E. 


SESSION III 
* THE IMPACT ON OTHER INDUSTRIES ” 
Speaker: STANLEY P. WOODLEY, M.B.E., M.1I.Prod.E. 
Chairman : F. T. WEST, M.B.E., M.I.Prod.E. 


SESSION IV 


OPEN FORUM — “ THE IMPORTANCE OF THE AIRCRAFT 
INDUSTRY IN THE NATIONAL ECONOMY ” 


On the platform : LORD DOUGLAS OF KIRTLESIDE; PETER G. MASE- 
FIELD; STANLEY P. WOODLEY; ERIC TURNER, A.C.A. 


Chairman: Professor E. J. RICHARDS, M.A., B.Sc., F.R.Ae.S. 
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THE OPERATOR’S POINT OF VIEW 


T the present time about 650,000 people are 

employed on aviation activities in the United 
Kingdom. Rather more than half this number are 
in the aircraft, aero-engine and associated accessory 
manufacturing industries; 6% are in the sched- 
uled airlines and the majority of the remainder in 
the Forces (Table I). The aircraft, aero-engine 
and accessory manufacturing industries, therefore, 
constitute the most important part of Britain’s total 
aviation effort. This industry has earned some 
£800 million in foreign exchange since the War and 
is, at present, adding to that total at a rate of about 
£150 million annually. (Figure 1.) Furthermore, 
aircraft exports are increasing at a faster rate than 
United Kingdom exports as a whole. (Figure 2.) The 
figure of £150 million compares with current earnings 
abroad by United Kingdom airlines of perhaps £50 
million annually. In addition, the aircraft industry 
provides an essential backing to national defence, 
while the transport aircraft it produces are potentially 
as important to Britain’s competitive stance in civil 
air transport as our success in shipbuilding has been to 
our position as a great maritime trading nation. 

The financial risk in aircraft manufacture is, how- 
ever, so great that this has traditionally always been a 
primarily Government-sponsored activity in all 
countries. In the past, the requirements for manned 
aircraft for defence purposes have been such that 


by Marshal of the Royal Air Force 
LORD DOUGLAS OF KIRTLESIDE, 
G.C.B., M.C., D.F.C., M.inse.T. 


Chairman, 


British European Airways 





aviation has always received, without question, a 
large proportion of the money spent by Governments 
on research and development. Military justification 
for this expenditure is, however, beginning to decline 
because of the switch which is now taking place to 
guided weapons. As a result, Governments are having 
to decide how much they should continue to spend on 
aircraft research and development under the new 
conditions of much-reduced defence justification for 
such expenditure. If Government sponsorship is 
reduced in proportion to the declining defence 
interest in manned aircraft, there will be a marked 
slowing-down in the next few years in the rate of 
aeronautical progress for civil as well as military 
purposes. 

If a slower rate of progress in aircraft development 
takes effect in all countries simultaneously, it is un- 
likely to affect the development of air transport 
adversely. Indeed, less frequent replacement of 
transport aircraft by new and more advanced 
designs is likely to help rather than hinder the healthy 
economic progress of the airlines. However, if 
transport aircraft development is slowed down for the 
above reasons in some countries while it continues at 
a fast rate in others, there is no doubt that the 
countries which economise in this way will soon find 
themselves squeezed out of the aircraft business 
altogether. They will then become dependent for 
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their civil aircraft entirely on those countries which 
continue to maintain a high rate of expenditure on 
aircraft research and development. 


This problem is of particular importance to the 
United Kingdom for three reasons :— 


(1) This country has, in the past, played a leading 
part in aeronautical development because it 
has been found that this sophisticated field is a 
particularly favourable one in which to exploit 
Britain’s highly-developed scientific and tech- 
nical skills. The United Kingdom’s success in 
aircraft development has undoubtedly made 
an important contribution to the maintenance 
of our position as a world power which has not 


TABLE | 
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had to rely solely on the goodwill of other 
countries to sustain the military defences 
which have ensured our political and economic 
independence. 


This country’s prosperity in the past has been 
largely based on our success in international 
trade, particularly as a carrier of the world’s 
seaborne traffic. With the increasing import- 
ance of air transport, it has become apparent 
that we must take a leading part in inter- 
national air transport if we are to maintain and 
advance still further the standard of living in 
this small and over-crowded island. Manu- 
facture of transport aircraft in this country can 
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Aircraft manufacture and repair, 
including accessory industries 


Royal Air Force, Fleet Air Arm 
and Army Air Corps 


Airlines (B.O.A.C., B.E.A. and 
independent operators) ; 


Government Departments, Re- 
search Establishments and 
miscellaneous operating and 
maintenance ... ins 7 
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330,000 51 
200,000 31 
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provide us with an independence from foreign 
goodwill in the provision of the vehicles we 
require for this new trade similar to that 
provided by home-built military aircraft for 
defence. 


(3) The export of civil and military aircraft 
provides scope for a type of industrial activity 
which is well-suited to the United Kingdom’s 
need to exploit its native scientific and 
technical skills and use them to produce 
articles which can be sold to countries which, 
although they may have richer natural 
resources than ourselves, are less well provided 
for in the industrial and scientific sense. 


The United Kingdom Government has, therefore, 
to decide whether it can afford to reduce its expendi- 
ture on aircraft research and development to the 
extent which is apparently justified by changing 
defence requirements. Such a reduction would 
result in a rate of aeronautical progress in this country 
which would be quite inadequate to maintain the 
competitiveness of British transport aircraft unless— 
as seems unlikely—all other countries reduce their 
own expenditure in this field to a similar extent. 


importance of the aircraft industry 


The aircraft industry is important to the overall 
prosperity of the United Kingdom in many ways, only 
some of which bear directly on the air transport 
industry. It is therefore desirable, before considering 
the matter purely from the airlines’ point of view, to 
examine in rather more detail why the aircraft 
industry has special claims for consideration by the 
Government as a branch of industry which is particu- 
larly worth fostering. These are:— 


(1) The value of aircraft exports bears a very favourable 
relationship to the cost of imports of raw materials 
required for their manufacture. 


Only about 15% of the prime cost of an aeroplane 
is required to cover the cost of the raw materials 
needed for its manufacture, and only about a third 
of these materials has to be imported; 25% covers 
the cost of complete bought-out items (a large 
proportion of the value of which is United Kingdom 
labour cost) and the remaining 60% is the value of 
the aircraft manufacturers’ labour. It is, therefore, 
probable that something over 90 % of the value of an 
exported aeroplane is “‘ pure export ”—largely highly 
skilled home labour. This ratio compares with an 
average of about 75% for United Kingdom exports 
of manufactured goods as-a whole. 


(2) The export of aircraft—and particularly of transport 
aeroplanes—enables a country with a well-established 
technological tradition, such as the United Kingdom, 
to benefit to the maximum extent possible from its 
pioneer work in new fields of technology. 


Britain has been responsible for large numbers of 
technical innovations in the past and many of these 
have been in fields related to aviation. 


Notable 








examples in recent years are: gas turbines (both 
pure jets and turbo-props); radar (and many other 
developments in the field of radio and electronics 
generally); new manufacturing processes (machine 
tools, synthetic adhesives, new paints and finishes, 
new types of structure); and advanced new materials 
of many kinds (plastics, synthetic rubbers, light alloys, 
very high-strength steels and heat-resisting materials— 
some of which, for example, have made major 
contributions to the development of the gas turbine). 


These technical innovations and many others are 
the result of the inventive genius and the high level 
of technical skill which has been fostered in this 
country during the past 150 years since the start of 
the Industrial Revolution. These are, indeed, among 
our greatest national assets. The United Kingdom 
must exploit them to the full for its economic well- 
being, and the export of aircraft is one of the best 
ways we can do so. 


(3) Advances in the aeronautical field greatly stimulate 
progress in other technologies. 


Because aeronautics is one of the most “ sophisti- 
cated ” of the technologies, progress in this field has 
an important effect on the rate of advance in many 
branches of industry, even though these may not be 
directly related to it in any way. A country’s 
competitiveness in international trade in the modern 
world is controlled to a large extent by the contribu- 
tion which it makes to scientific and _ technical 
progress generally. There is no doubt that aero- 
nautics is one of the “‘ key technologies ” from this 
point of view and that a country which lags in 
aeronautical development will have its whole techno- 
logical effort impaired. 


(4) The aircraft industry ts one of the most “* progressive’? 
in the country and has contributed much which has 
benefited other industries. 


The aircraft industry has been a leader in many 
aspects of industrial activity for many years. This 
applies as much in such fields as manufacturing, 
inspection, quality control and standardisation tech- 
niques as in methods of management and labour 
relations. 


(5) A healthy aircraft manufacturing industry, which can 
be turned on to military aircraft and guided weapon 
production if and when required, is an essential 
foundation for an effective defence policy. It also 
provides an insurance against errors in defence 
policy-making. 


It is difficult, and certainly very expensive, to 
maintain a prosperous aircraft industry in peace time 
purely on a basis of military orders. This will become 
progressively more difficult as the swing continues 
away from manned aircraft and towards guided 
weapons. For these reasons, transport aircraft orders, 
which keep several large manufacturing companies 
busy, can make an important indirect contribution to 
the nation’s defence resources and to its ability to 
meet changes in defence requirements as soon as 
possible after these occur. If the change-over to 
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guided weapons proves, in the event, to have been 
too precipitate, the continued existence of an aircraft 
industry will provide an invaluable insurance. 


(6) A pool of transport aircraft, which can be maintained 
and expanded from home resources, is of greater 
defence value than one composed solely of imported 
awrcraft. 


Transport aircraft in service with both civil 
operators and the R.A.F. are an essential element 
today in our defence preparations. These transport 
reserves are of greatest effectiveness if they employ 
aircraft of British manufacture. Transport aircraft in 
service can most easily be maintained and repaired 
and, in addition, can be replaced and reinforced 
from United Kingdom resources if they are of 
British manufacture. 


(7) Countries with prosperous shipbuilding industries 
are at an advantage in developing their seaborne trade. 
In the same way an aircraft industry which builds 
effective transport aircraft can provide valuable help 
to a country developing its air transport. 


A close technical liaison is possible between home 
operators and manufacturers when the former are 
using the latter’s products. This working together 
benefits both and should enable the manufacturers to 
produce transport aeroplanes of maximum effective- 
ness and export appeal. This is because aircraft so pro- 
duced will have been designed and built directly for, 
and in close association with, a large and experienced 
operator who is immediately interested in the effective- 
ness and success of the new design. Similarly, the 
operator benefits from getting equipment designed 
and built specifically to his requirements. He gains 
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also the competitive, publicity and prestige advantage 
of introducing the new aircraft before anybody else. 
On the other hand, he also incurs economic, engineer- 
ing and operational penalties which will be discussed 
later in this Paper. 


(8) The restrictions to be overcome in the export of 
British transport aircraft for use by other nations are 
less serious than those facing the expansion of the 
United Kingdom’s share of the world’s airborne trade. 


Exported British aircraft have to face straight- 
forward competition on their merits from, at the 
moment, chiefly American aircraft. Competition, on 
a limited front, is growing from France and Holland 
while the Soviet Union may possibly become a 
powerful contender within the next decade. However, 
the problem is one of relatively unrestricted competi- 
tion. When a British transport aircraft is clearly 
superior to its competitors, it can—as the Viscount 
has shown—win world-wide sales. (Figure 3.) 


The obstacles to the expansion of Britain’s share 
of the world’s airborne trade are more intractable. 
Unlike shipping, which operates in a “‘ Freedom of 
the Seas”’ environment, air transport is strictly 
controlled by an intricate network of international 
bilateral agreements between Governments, which 
often have the effect of limiting a nation’s share of 
traffic to a maximum of 50% of the total on the 
routes concerned. 


The United Kingdom at present carries 5% of the 
world’s total air traffic. This percentage compares 
unfavourably with our 30% share of the world’s 
seaborne trade. (It is, however, relevant to note that 
the latter figure is unlikely to be maintained if the 








current diversion of sea trading to “ flags of conven- 
ience ’’ continues.) There are well-known historical 
reasons for the United Kingdom’s ascendancy in 
shipping. There are equally good explanations of 
our slow start in air transport, compared with the 
United States, after the Second World War. The 
Americans provided the major share of Allied air 
transport capacity during the War and this enabled 
them to establish themselves in a strong position 
immediately it was over. Today they still carry 
35% of international air traffic, compared with the 
United Kingdom’s 14%. In addition, U.S. domestic 
air traffic alone represents no less than 50% of the 
world total. These percentages are all related to 
total traffic in the Western World and exclude 
Russia and China. No precise figures are available 
for these two countries, although there are indications 
that their air traffic may now be approaching a level 
equivalent to about 30% of that in the West. 


(9) Use of British aircraft by British and foreign 
operators has considerable prestige and publicity 
value to the United Kingdom which brings numerous 
indirect benefits to British industry as a whole. 


The operation of high-quality British transport 
aircraft by United Kingdom operators in foreign 


countries is one of the most effective ways of ‘‘ showing 
the flag ” in the modern world. Just as visits of British 
warships to foreign ports have always been recognised 
as a most effective way of advertising the nation’s 
world-wide interests and influence, so, under present- 
day conditions, British transport aircraft in the colours 
of a United Kingdom operator are a_ powerful 
advertisement for their country of origin. Thus, there 
is no question that, during its period of operation, 
the Comet | was a most valuable source of prestige 
and publicity to the United Kingdom, particularly in 
the countries through which it operated. Use of 
British aircraft by foreign operators is a less effective 
advertisement of the United Kingdom to the man-in- 
the-street, but it remains of great value as a means of 
boosting British prestige with administrations and 
with influential people who are sufficiently technically 
well informed to be aware of the country of origin of 
the aircraft used by the airlines serving their area. 


the “ fly British ”’ policy 

A Government White Paper of March, 1945, 
about “ British Air Transport” (Cd. 6605) stated 
that it was “‘ the intention of His Majesty’s Govern- 
ment that the Corporations shall use British aircraft 
as soon as they can be made available.” 


TABLE II 
NUMBERS OF TRANSPORT AIRCRAFT 


In scheduled airline service or on order as at January 1, 1959. 
(Aircraft with a maximum take-off weight of more than 20,000 lb.) 


Number in Number on 








service order 
U.S. Aircraft 
Boeing B.307 Stratoliner es — 10 
B.377 Stratocruiser ... +k 44 - 
B.707/720 ay ee se 8 174 
Convair CV-240 cA a a 124 — 
CV-340 Hs a se 190 — 
CV-440 ue at ei 126 5 
Catalina see - a 17 — 
CV-880/600 ... ai . — 87 
Curtiss C-46 Commando “ee vee 213 — 
Douglas DC-3 ... 5k a oe 1,459 — 
DC-4 ... oe oes # 285 
DC-6, 6A, 6B, 6C ... a 499 6 
DC-7, 7B, 7C ae uy 302 _ 
DC-8 ... ae ate Aa _— 140 
Fairchild C-82 Packet te moe 13 — 
F.27 Friendship... as 24 24 
Lockheed L.049 a Fi ar 60 
L.749 tee nee ie 111 
L.1049 ee — ae 235 1 
L.1649A _... Se ms 43 ~ 
Electra 4a =e oe 7 143 
Martin M.202, 202A ... 32 —_— 
M.404 ... ks ts cau 93 — 
Miscellaneous U.S. Aircraft «.. ue 2 M4 
Torau U.S. ArrcraFT... 7 x 3,922 592 
AMERICAN SHARE OF WORLD TOTAL _.... 86% 70% 
BRITISH SHARE OF WoRLD TOTAL fas 12% 19% 


Number in Number on 











service order 
British Aircraft 
Avro Tudor a ‘Si 2a 6 — 
York Ae Ae ae Sa 15 
Bristol 170 én fe ce ae 51 
Britannia 100 bee nee 15 
Britannia 300, 310 ... eg 32 6 
de Havilland Ambassador ... dea 6 — 
Comet 4 ron Sad 6 21 
Comet 4B Sx ars 6 
D.H.121 aa _ 24 
Handley Page Hermes 4 ates ms 17 — 
Short Sandringham ... te i 8 -- 
Solent... had oa sok ] —- 
Vickers Viking ... mr es oe 64 -- 
Viscount 700 ... as oe 245 5 
Viscount 800 ... ee ce 94 26 
Vanguard ar x se — 40 
VC-10... te = ay — 35 
Tora. British AIRCRAFT as cee 560 163 
Aircraft other than U.S. and British 
Breguet 763 ‘“‘ Deux Ponts”’ ... od 12 
Canadair DC-4M aa ae: a» 41 — 
Fokker F.27 Friendship se ee 4 39 
Ilyushin I-14 ... ves sii a is — 
Nord Noratlas ... es we “oo 10 2 
Saab Scandia ... as ids ea 16 — 
Sud-Aviation Languedoc cae Oe 5 - 
Caravelle ane os 50 
Tora. AIRCRAFT OTHER THAN 
U.S. AND BriTisH_..... ‘nt ne 95 91 
GRAND-TOTAL .. .. .. 4577 06 











his policy is a continuation of that followed since 
the start of civil aviation in 1919. After the formation 
of Imperial Airways Ltd. as the first “‘ Chosen 
Instrument’ British airline in. 1924, the “ Fly 
British * policy was followed throughout the inter- 
war years. The British aircraft used by Imperial 
Airways remained at least as competitive and 
effective as the best contemporary foreign aircraft 
until the middle 1930’s, but from that date, when the 
Americans started to produce the first modern all- 
metal cantilever monoplane transports, the United 
States have gained a controlling position as the world’s 
main suppliers of transport aircraft. Today 86% of 
the transport aeroplanes in main-line scheduled 
service are of American manufacture (Table II). 
American success in this field in the past 30 years 
has been due to a policy of producing efficient and 
economic aircraft designed in the first place for the 
U.S. airlines, but which are also suitable for world- 
wide use and have, in consequence, been ordered by 
operators in many countries. This policy continues 
to this day. 

In looking back over the history of air transport, 
it is significant that even the most successful British 
transport aircraft of the inter-war years failed to sell 
widely in the export market because they lacked 
those generally-acceptable qualities of appropriate 
size, economy and performance which would induce 
foreign operators to buy them. As a result, British 
airliners, even in their most successful period (1919- 
1931), were built in only small numbers mainly to the 
special order of the one major British operator— 
rather in the way that a few ocean liners of similar 
design are bought by individual shipping companies. 

A second major United Kingdom airline, British 
Airways Ltd., appeared soon after the first American 
monoplane transports in the mid-1930’s. In the 
years immediately preceding the last War, this 
company emerged as an important competitor to 
Imperial Airways in Europe, using American 
equipment. In this way, the deficiencies of the out- 











TABLE Ill 
POST-WAR AIRCRAFT PURCHASED BY B.O.A.C. 
Country 
Aircraft type of Date of Years in} Numb 
origin | first service | service | ordered 
ae ... | British 16. 3.44 103 34 
Constellation 049 | U.S.A. 1. 7.46 9 8 
Sandringham ... | British 2. 5.47 2} 31 
Solent ... + | British 27. 2.48 23 16 
Constellation 749 | U.S.A. 1.12.48 10 16 
Argonaut ... | Canada} 23. 8.49 9f* 22 
Stratocruiser ... | U.S.A. 7.12.49 94% 17 
Hermes 4 + | British 6. 8.50 4} 20 
Comet | + | British 2. Dake 2 1] 
DC-7C ... | U.S.A. 6. 1.57 2} 10 
Britannia 102 f | British Be A 24}* 15 
Britannia 312 f | British 19.12.57 1}* 18 
Comet 4 + | British 4.10.58 }* 19 
Boeing 707 ... | U.S.A. | Winter — 15 
1959/60 

VC-10 ... t | British | Early 1964 — 35 
287 




















dated British aircraft used by the original ‘‘ Chosen 
Instrument ” were highlighted, and this led in turn 
to a change in Government policy and the amalgama- 
tion of Imperial Airways and British Airways into 
B.O.A.C. in 1940. The Government’s intention at that 
time was that the new nationalised Corporation 
should use new British equipment of comparable 
design to the American monoplanes. However, this 
policy was interrupted by the War. In the event, 
B.O.A.C. used American aircraft and such adapta- 
tions of British military designs as could be made 
available between 1940 and 1945. 

During the War, the manufacture of transport 
aircraft was stopped altogether in Britain and the 
Americans were left to establish themselves as world 
leaders in this field without any foreign competition. 
Since the War, the United Kingdom has re-entered - 
the field and our aircraft policy has taken account of 
the fact that, if we are to build up a worthwhile 
business in this field, we must produce transport 
aeroplanes which are suitable for operators all over 
the world and not just for the home airline which 
first orders them. Only by so doing can sufficient 
orders be obtained of individual designs to make their 
manufacture profitable. 

In conformity with the policy set out in the White 
Paper, B.O.A.C. and its two sister Corporations, 
B.E.A. and British South American Airways which 
were formed at the end of the War, have been 
expected to use only British equipment. However, 
it was soon found in the immediate post-war years 
that some foreign aircraft had to be used, at least for 
an interim period until new British aircraft could be 
developed, if British airlines were to survive and build 
up their traffic in the face of foreign competition. 
As a result B.E.A.—and, for a short period, B.O.A.C. 
—have used war-surplus American DC-3’s. In 
addition, B.O.A.C. (which absorbed B.S.A.A. in 
1949) has ordered American Constellations, Strato- 
cruisers, DC-7C’s and Boeing 707’s as well as 
Canadian-built Argonauts of American design. These 
aircraft have maintained the majority of its services 
during the past 12 years. Indeed, British aircraft 
have contributed only 30% of B.O.A.C.’s total output 
since the War. The American types have been 
necessary because the first British aircraft developed 
for B.O.A.C. proved to be unsatisfactory, later types 

















TABLE IV 
AIRCRAFT PURCHASED NEW BY B.E.A. 
Country Date of | Years in} Number 
Aircraft type | oforigin| first service | service | ordered 
Viking ... t | British 1. 9.46 8 77 
Elizabethan —_‘f | British 13. 3.52 6} 20 
Viscount 700 f | British 19. 4.53 6* 27 
Heron ... ... | British 4. 3.55 4% 3 
Viscount 800 f | British 1S: 207 2* 43 
Comet 4B British | Spring 1960 —- 6 
Vanguard + | British | Summer _ 20 
1960 
D.H.121 t | British | Spring 1964 — 24 
Torac 220 























¢ types initally sponsored by B.O.A.C. 
* still in service 
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+ types initially sponsored by B.E.A. 


* still in service. 











Fig. 4. 


were delayed and a decision to order a 
British long-haul jet was not taken until 
after large numbers of American jets 
had been bought by airlines all over the 
world (Table III). B.E.A. has been 
more successful in adhering to the “‘ Fly 
British ” policy and all the new trans- 
port aircraft purchased since the Cor- 
poration was formed have been of 
British design and manufacture. British 
aircraft have produced 75 % of B.E.A.’s 
total output since 1946 (Table IV and 
Figures 4 and 5). 


transport aircraft development 
since the War 


Some 25 distinct types of British 
transport aeroplane have been put into 
production and sold to airline operators 
since the last War (Table V). Eight of 
these have been small feeder types, 
which in continuation of British successes 
in this field before the War have sold 
well, and three have been flying boats. 
However, neither the small types nor 
the flying boats have played any major 
part in scheduled air transport and are 
therefore ignored in the discussion which 
follows. The remaining 14 designs were 
major transport aeroplanes but, of these, 
only three—the Vickers-Armstrongs’ 
Viking, Viscount 700 and 800—have 
been really successful as civil transports, 
in that over a hundred of each have 
been sold to airlines at home and 
abroad. Some of the other major designis 
were, it is true, a success as production 
articles from their manufacturer’s point 
of view, but only because of the num- 
bers sold to military and other non- 
airline customers. From the aspect of 
the airline operator, only three types 
can be regarded as unqualified successes 
and two of the three—the Viscount 700 
and 800—are basically the same design. 


Fig. 5. 
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TABLE V 





POST-WAR BRITISH CIVIL TRANSPORT AIRCRAFT 




















; a Deliveries and orders outstanding 
Aircraft type First airline Date of 
operator first service Civil Export Total 
Airspeed Consul am ... | British Air Transport 5.46 24 76 173 (i) 
Ambassador... en | 13; S02 20 = 23 
Avro XIX ee a as Railway Air Services 12.45 41 17+ 326 (ii) 
Tudor 4B B.S.A.A. - 1.10.47 27 (iii) os 34 (iii) 
Bristol 170 ; 3 Jersey Airlines 1. 7.46 95 174 210 
Britannia 100 ... B.O.A.C.. L. 257 15 _— 17 
Britannia 300 ... B.O.A.C.... 19.12.57 22 16 68 
de Havilland Dove C.A.A. . 12.46 107 403 503 
Heron ... N.Z.N.A.C 7.52 82 102 134 
Comet 1 B.O.A.C.. 2. Doe 19 10 21 
Comet 4 B.O.A.C... 4.10.58 27 8 27 
Comet 4B B.E.A. . Spring 1960 6 — 6 
D.H. 121 BEA... Spring 1964 24 oo 24 
Handley Page Hermes 4 B.O.A.C... 6. 8.50 25 29 154 (iv) 
Marathon W.A.A.C. 8.52 12 12 40 
Hunting Prince (v) ; Aeronorte 3.50 31 92 203 
Scottish Aviation Twin Pioneer | K.L.M 26. 6.57 27 25 67 
Short Sandringham Dodero .. 2.46 33 22 33 (vi) 
Solent B.O.A.C.. 4. 5.48 19 4 19 
Sealand West Norw. ay Airlines 7.50 2 23 24 (vii) 
Vickers-Armstrongs 
Viking... fs ... | B.E.A. 1. 9.46 161 65 585 (viii) 
Viscount 700 B.E.A. 19. 4.53 282 250 282 
Viscount 800 B.E.A. 13. 257 124 71 124 
Vanguard 2 ae Summer 1960 40 20 40 
vc-l0... B.O.A.C... Early 1964 35 — 35 
TOTALS 1,300 1,419+ | 3,172 
REMARKS: 




















(i) These aircraft were all conversions of Oxfords, of which 8,751 were built. 


(ii) 11,020 Ansons were built in all. 
(iii) Various marks of Tudor. 

(iv) Total orders include Hastings. 

(v) Including Pembroke and President. 


(vi) These aircraft were all conversions of Sunderlands, of which 789 were built. 
(vii) Some of these aircraft were conversions of Seafords, of which 30 were built. 


(viii) Total orders include Valetta and Varsity. 


It is significant that all three successful aircraft are 
products of the same manufacturer (Vickers- 
Armstrongs) who developed them in association with 
the same operator (B.E.A.). 


During the post-war years the Americans have 
produced three major series of successful piston- 
engined transport aeroplane: the Douglas DC-6/7, 
the Lockheed Constellation and the Convair CV- 
240/440, of which some 800 to 1,000 of each have 
been built, the majority for scheduled operators. 
They constitute the bulk of transport aircraft in 
airline service today. In addition, the Americans 
have built two less widely-sold piston-engine types, 
the Boeing Stratocruiser and Martin 202/404, and 
are now engaged in meeting substantial orders for 
three major jet transport designs, the Boeing 707, 
the Douglas DC-8 and the Convair CV-880/600 and 
one turbo-prop design, the Lockheed Electra. These 
aircraft have all been ordered in substantial numbers 
by airlines in many countries. 


The only conclusion which can be drawn from 
these simple but unpalatable facts is that the United 
Kingdom has not been particularly successful in the 
first phase of its attempt to compete with the 
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Americans and establish itself as a major producer 
of transport aircraft. If we are to do better in the 
future and, as has been suggested in the first part of 
this Paper as a nation we cannot afford to do other- 
wise, we must apply the lessons of the past 13 years 
and adjust our policies so that they take account of 
the lessons and experience which have been so dearly 
bought. 


The main lessons to be learnt from the past would 

seem to be that:— 

(1) Our aircraft manufacturing resources should 
be concentrated on a narrower front in the 
civil field. In the past, the United Kingdom 
has attempted to develop and market too 
many overlapping types of major transport 
aeroplane. 


(2) Greater effort must be directed at developing 
British transport aircraft more rapidly and 
more thoroughly. A greater initial investment 
is required on the development of new designs, 
so as to have a larger number of each new type 
available for test and development flying 
before it obtains its Certificate of Airworthiness 
and enters airline service. More ground 











































(4) 


(6) 








testing of components is essential and more 
intensive and extended flight testing is needed 
to eliminate defects, so that these can be 
exposed and corrected before passenger- 
carrying operations start. 


No British firm should be expected to under- 
take more than one major transport design 
simultaneously. In this connection, it is 
significant that no American manufacturer— 
even such large companies as Boeing, Douglas, 
Convair or Lockheed, which have several 
times the resources of the largest British 
firms—has, in the past, undertaken the success- 
ful development of a second basic design of 
large transport aeroplane while still engaged 
in the full-scale development of its previous 
major civil type. 


Every new British transport aeroplane should 
be developed in close association with a United 
Kingdom airline, which should also be the 
first operator of the type. Under present 
conditions, it is most unlikely that a successful 
airliner can be developed without a whole- 
hearted manufacturer/operator association. 
This joint effort must extend from the initial 
framing of the new design to meet an agreed 
specific requirement right through the sub- 
sequent development, and must continue 
during the aircraft’s service life. 


Arrangements are required for Government 
support of the development of certain import- 
ant types of transport aeroplane in categories 
which can be expected to have good export 
prospects, although they are unlikely to be of 
interest to either of the British Airline Corpora- 
tions as major requirements. B.E.A. and B.O.A.C. 
might order small numbers of such aircraft 
** off the shelf” to meet secondary requirements, if 
they are first developed and initially brought 
into service at the Government’s or some other 
airline’s expense. There should be Govern- 
ment sponsorship of the development of such 
types, together with financial assistance to a 
selected United Kingdom airline—be it Corp- 
oration or independent—which undertakes the 
role of first operator. 


For the next decade, we should concentrate 
primarily on the “ bread-and-butter ”’ types 
which will carry the great bulk of the world’s 
air traffic for a considerable period ahead. In 
current circumstances, the subsonic jet is 
becoming the ‘“ bread-and-butter ” type for 
trunk-route services, while the turbo-prop is 
falling into place as the powerplant for smaller 
second-line aircraft and possibly, in the larger 
sizes, for certain low-fare and freight services. 


The development of longer-term projects 
(supersonics, vertical take-off and landing, 
boundary layer suction, etc.) should not, of 
course, be neglected if we intend to continue in 
the aircraft manufacturing business. The next 





major step in transport aircraft developmen 
will be to supersonic designs, but this step will 
not be taken for some years. Because of the 
enormous technical problems to be solved, 
development of supersonic transport aircraft 
will have to be started soon if we are to compete 
in the next era of aircraft manufacture, but the 
airlines will not be able to introduce these new 
types into general service until after they have 
obtained an adequate return on their current 
very large subsonic jet investment. For the 
time being, supersonic aircraft and other 
advanced projects must take second place to 
the primary objective of completing develop- 
ment and then selling the ‘‘ bread-and-butter ” 
types to which the United Kingdom is already 
committed. Failure to do this would be 
disastrous, but is an easy mistake to make in a 
business which is as spectacular and swift- 
moving as aircraft development. There is 
always a strong temptation to go for something 
better. We should remember, however, that 
the airlines are naturally cautious about 
radical developments. They prefer something 
which, while being competitive, they can be 
reasonably sure will work satisfactorily. The 
airline industry is now committed—probably 
for a period of hetween 10 and 20 years—to the 
subsonic jets which are just beginning to come 
into service. 


the operator’s part in transport aircraft 
development 


Very few airlines specifically involve themselves, as 
a deliberate act of policy, in sponsoring the develop- 
ment and initial introduction into service of new types 
of transport aeroplane. In an article in “ Shell 
Aviation News” (December, 1956) Mr. B. S. 
Shenstone, B.E.A.’s Chief Engineer, suggested that 
there are, in fact, only seven out of about 200 airlines 
in the world which, at the present time, come into this 
category. He listed them as: American Airlines, 
Air France, B.E.A., B.O.A.C., Pan American, 
T.W.A. and United. B.E.A. and B.O.A.C. are in this 
category because of the “‘ Fly British” policy and 
their “‘ Chosen Instrument ”’ status. They thus form 
an integral and essential part of the British effort to 
develop and sell new transport aircraft. Tables III 
and IV set out the types in the development of which 
the two Corporations have been involved since the 
War. Although a close manufacturer/operator 
association is almost essential to the success of a new 
transport aeroplane, such an association is not, of 
course, of itself sufficient to guarantee success. 


An operator’s contribution to the development and 
introduction into service of a new aircraft type can be 
summarised as follows:— 


(1) He works with the manufacturer on the draw- 
ing up of the detailed specification and on the 
contract which is to be based on it. He starts 
doing this during initial project work on the 
new design, and negotiations usually continue 
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(2) 


(3) 


(4) 


up to the time when the contract is signed. The 
work requires, in the engineering field, the 
part-time attention of the airline’s chief 
engineer, of his chief project and development 
engineer and of a considerable number of 
specialised staff, notably :— 


Performance engineers 
Weights engineers 

Engine development engineers 
Aircraft development engineers 
Technical authors. 


In addition, a type engineer will be required 
who gives his full-time attention to the 
particular aircraft under development. 


In the field of contract negotiation, part-time 
attention is required from the airline’s purchas- 
ing manager, from his assistant purchasing 
manager (in charge of contracts) and from 
several members of his staff who are involved 
in actual negotiations with the aircraft, engine 
and component manufacturers and who draw 
up, agree and finalise all the details of the 
contract before signature. 


In addition, staff in the flight operations, 
traffic and commercial departments of the 
airline are brought in at this stage in the 
consultations which are essential before all the 
detailed features of the aircraft can be settled 
to the satisfaction of the airline. 


Overall supervision and monitoring of the 
progress of negotiations is required from the 
airline’s legal department and from its Board 
and senior policy-making officials. 


Once the contract has been signed, the 
engineering activities covered in (1) above are 
continued at a high level of intensity as design 
work progresses and as construction of the first 
aircraft gets under way. 


Much attention is given at this stage to the 
problems of design for easy maintenance and 
accessibility, good interchangeability, incorp- 
oration of components and accessories of 
adequate reliability and overhaul life, proper 
design of the basic structure and of panels, 
hatches, fuelling points, etc., for durability and 
efficient operation under all conditions of 
adverse weather, poor lighting or inadequately 
skilled labour which may handle the aircraft at 
outstations. 


Also involved during this stage are flight 
operations specialists (concerned with the 
instruments and equipment installed and 
layout of the “ front end ”’), traffic specialists 
(who are interested in those features of the 
design connected with the loading and servic- 
ing of the aircraft on the ground, with the 


(11) 


(12) 





catering facilities, cabin interior layout and the 
design, positioning and dimensions of holds, 
hatches and loading doors) and commercial 
staff (who are concerned with the standards of 
passenger seating, catering and accommoda- 
tion provided in relation to the type of service 
dictated by the airline’s commercial policy; 
the latter being modified at frequent intervals 
by changes agreed internationally at the twice- 
yearly I.A.T.A. traffic conferences). 


The airline may become involved at this stage 
in power plant development undertaken by the 
engine manufacturer, if a new type of engine is 
to be used in the aircraft. The airline’s 
contribution may involve the secondment of 
flying staff and engineers, who will work 
closely with the manufacturers on the develop- 
ment flying of the new engine. A simulated 
airline operation with one or more test-bed 
aircraft may be needed over a period of many 
months. 


Once the aircraft itself begins its test, develop- 
ment and proving flying—up to, and after, the 
granting of the Certificate of Airworthiness— 
flying staff and maintenance and performance 
engineers from the airline will be co-operating 
closely in this flying at home and abroad. The 
latter is undertaken for the hot climate, high 
altitude and icing trials which are required ° 
before full certification. 





Work has now to be undertaken by the airline 
in such fields as :— 


Spares provisioning 

Preparation of maintenance schedules 
Preparation of inspection schedules 
Maintenance planning of a general nature 
‘Training instructors for ground training 
Flight operations planning (flight deck lay- 


out, instruments and equipment require- 
ments, as well as flight planning data, etc.) 


Schedules planning 


Traffic planning (aircraft interior, load 
handling facilities, etc., as well as station 
organisation and equipment appropriate 
to the new type). 


Finally, before the aircraft enters service, there 
is often much to be done in the provision of 
special tools and equipment required by the 
new aircraft and in the training of staff in all 
departments in the techniques of the new 
type’s operation. This is done partly during a 
period of non-revenue-earning development 
flying which will amount to at least 200 hours, 
but may be considerably more. 


After the aircraft enters service, many of the 
engineering activities during the development 

















phase, which have already been mentioned, 
must be maintained throughout the aircraft’s 
service life—particularly during the first few 
years while the “ bugs ” are being got out of 
the design. This follow-up operation in 
service is absolutely essential if the aircraft is 
to be perfected to a level of reliability, efficiency 
and economy competitive with that of other 
successful widely-used designs. Important 
results of success in this field are increases in 
the overhaul lives of the engines and other 
components, lengthening of periods between 
checks and an increase in the intensity of 
utilisation. 


(13) As the aircraft consolidates itself in service, 
changing operational and commercial 
circumstances as well as engineering and 
operational deficiencies—as these reveal them- 
selves—will probably dictate the introduction 
of major as well as large numbers of minor 
modifications. These must be planned and 
executed by an operator who has every 
incentive to make the best use of the aircraft, 
because it is equipment on which he has already 
spent a great deal and to the success of which 
his own prosperity is largely tied. 


(14) If the new aircraft is a success, the first 
operator has an important role to play in 
encouraging sales to other airlines. He has a 
strong incentive to do this because of the dis- 
advantages of having to operate a fleet of 
*‘ orphan ” aircraft which their manufacturer 
has abandoned in favour of some new interest 
because he has failed to obtain further sales. 
The first operator helps to sell the new type by 
making his operating statistics and _ results 
available to potential customers and by giving 
help and advice with such cost, engineering 
and operational analyses and other studies as 
they may wish to undertake. When other 
operators buy the aircraft, the “* parent air- 
line” is often brought in to advise them on 
engineering and operational planning matters 
and to provide flying and technical training. 
These activities are, of course, done under 
contract but, on balance, the first operator 
almost certainly devotes more time and effort 
than he is paid for in helping the manufacturer 
to sell his product. 


Some of the later functions listed above must, of 
course, be undertaken by all operators of new aircraft, 
even of a type previously operated and established in 
service by some other airline. An operator buying an 
aircraft ‘‘ off the shelf’? rarely escapes all troubles. 


There are always problems to be overcome when 


adding a completely different type of aircraft to an 
operator’s fleet, and the newer the design the more 
serious these are likely to be. The uncovering of some 
defects in a new aircraft is almost inevitable. However, 
the problems and difficulties are very much greater 
for the airline which is both sponsor and first operator. 





airline costs of sponsoring new aircraft 


The sponsoring and initial introduction into service 
of a new transport aircraft naturally involves extra 
expenditure to the operator concerned. This would 
not be incurred if the airline—like the great majority 
of operators throughout the world—were to purchase 
aircraft ‘‘ off the shelf’? which had already been 
developed and established in service by somebody 
else. 

There are many difficulties in assessing the develop- 
ment and introduction costs of new aircraft. Mr. P. A. 
Wills, who was Technical Manager of B.E.A. in 
1946-48, suggested (in an article in “‘ Aeronautics ” 
of February, 1950) that the adverse effect on B.E.A.’s 
financial results of introducing a major type (such as 
the Elizabethan) in the early 1950’s would come to 
£1,890,000 spread over four years. Five years later, 
Mr. Wills showed (in “ Aeronautics ” of December, 
1955) that B.E.A.’s financial results in the intervening 
years had provided some confirmation of this figure. 


This 1950 figure of nearly £1,900,000 was based on 
the assumption that the Corporation would introduce 
one new major aircraft type every four years and 
includes the cost of the staff and organisation required 
to do this. A large element in this cost is that which 
results from the substitution every four years of new 
aircraft, operating at low initial utilisations and with 
low component lives, for established types which are 
operating at much higher intensities. 

Costs have, of course, risen sharply since 1950. On 
the other hand, B.E.A. has been able, in practice, to 
build up the utilisation of its new aircraft rather more 
quickly than was originally expected. At the same 
time component lives—particularly the hours between 
overhauls of turbine engines—have increased more 
rapidly than was suggested by previous experience. 


As a result of the interplay of these two factors and 
the increasing complexity of modern transport aircraft, 
it appears that the short-term adverse effect on 
B.E.A.’s financial results today of introducing one 
new major type every four years is of the order of 
£1,600,000 spread over the four years, or say £400,000 
per annum. This short-term adverse effect is accepted 
by the Corporation as the penalty of operating new 
British aircraft. It is, of course, partly off-set in the 
longer-term by the improved economic results 
achieved by the new types, as compared with those 
which would have obtained if we continued indefin- 
itely operating the older aircraft which they replace. 
There is, however, no doubt that B.E.A.’s overall 
financial results would be improved by something 
approaching the above figure if we did not concern 
ourselves with the task of new type introduction and, 
instead, bought American aeroplanes “‘ off the shelf.” 


In practice, two further economic burdens associ- 
ated with new aircraft introduction, beyond those 
which might have been expected with an “ ideal ” 
aircraft programme, have had to be borne by B.E.A. 
The first is that which results from bringing in two or 
more entirely new types simultaneously—as occurred, 
for example, when the Viscount and Elizabethan 
were introduced within a year of one another—and 
the second is when some additional type is bought 
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introduction. 


B.E.A., would have preferred to have 
introduced its own jet, the Airco 




















FREIGHTER REPLACEMENT ¢ 


D.H.121, into service in 1964 at a proper 
interval after the introduction of the 
turbo-prop Vanguard in 1960. However, 
the competitive situation which is clearly 
going to develop in Europe following 
the “‘ jet buying spree” by airlines all 
over the world in 1956-58 forced B.E.A. 
to order a small number of Comets for 
service from 1960 as “‘ interim jets” to 
supplement the Vanguards (Figure 6). 


It appears that the addition of a 
further new type to the basic aircraft 
programme (which is working on its 
normal four-year cycle) adversely affects 
B.E.A.’s financial results by a further 





£500,000 spread over the life of the 
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aircraft—with the Comet equivalent to 
£100,000 per annum. A completely “ off 
the shelf”? type should cost less than 
this, although how much less will de- 
pend on the degree to which the aircraft 
ordered differs from aircraft of the 
same type previously delivered to other 
operators. 





1946 1951 1956 1961 


“* off the shelf ” to supplement the established aircraft 
programme for commercial or other reasons. Intro- 
duction of two new types almost together is undesir- 
able, but occurred in the case of the Elizabethan and 
Viscount because of uncertainties in policy-making 
during B.E.A.’s formative years, resulting largely 
from doubts associated with the latter’s use of turbo- 


prop engines. An example of the second type of 


order is that for six Comet 4B’s which B.E.A. will 
bring into service early in 1960. These aeroplanes are 


not of a completely new type—being developments of 


the Comet | and Comet 4 of B.O.A.C.—but, even so, 
because the Comet 4B is a further development of the 
basic Comet design and has not been bought entirely 
“* off the shelf,” there is a considerable technical and 
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In present circumstances, with B.E.A.’s 
planning and organisation geared to the 
introduction of the Vanguard and Comet 
almost simultaneously and ofthe D.H.121 
four years later, the Corporations’ 
financial results are probably being adversely affected 
by these new type introduction activities to the extent 
of about half a million pounds’a year. The adverse 
effect will be rather greater than this amount during 
the first years of service of the new types (1960 and 
1964) and will fall away to a rather lower figure in the 
years between. 


1966 


conclusions 

This Paper has stressed the contribution which 
‘“‘ sponsoring airlines”? make to transport aircraft 
development. This is because, from the operator’s 
point of view, the importance of this contribution is 
the outstanding lesson of the post-war years. As one 
of the most active and successful airlines in the world 








in this aspect of the business, B.E.A. is well-placed to 
gauge its importance and to assess its cost as well as 
its benefits to the operator. Our conclusions are that 
the financial burden on the airline is substantial and 
amounts, at the present time, to an average adverse 
effect on B.E.A.’s financial results of perhaps £500,000 
per annum. In addition, the airline bears the risk of the 
new aircraft being unsuccessful, with all that this may 
imply in loss of revenue and prestige and nugatory 
expenditure. However, this contribution by the 
airline—and a parallel one by B.O.A.C.—is absolutely 
essential if the United Kingdom is to continue to 
manufacture transport aircraft. 

In the wider context of the importance of the 
aircraft industry to the nation as a whole, there 
appear to be six main lessons which have been learnt 
in recent years and which must be applied in the 
future. These are that :— 


(1) The Government will have to sponsor aero- 
nautical research and development henceforth 
to a greater extent than will be justified by 
defence requirements alone. 


(2) Transport aircraft manufacture is a particularly 
favourable field in which to apply the United 
Kingdom’s highly developed scientific and 
technical facilities and skills. These are among 
our greatest national assets and they must be 
exploited if the best interests of the country are 
to be served. 


(3) Government sponsorship will continue to be 
required for general aeronautical research and 


development, for promising new long-term 
projects (particularly supersonic and V.T.O.L. 
programmes) and—most important of all in 
the immediate future—to ensure the proper 
development and introduction into service of a 
balanced range of ‘‘ bread-and-butter ” trans- 
port aeroplanes. 





Specific—although probably relatively modest 
—Government financial assistance is required 
for those generally smaller categories of 
*“* bread-and-butter ”’ transport aeroplane for 
which neither B.E.A. nor B.O.A.C. have a 
major requirement, but which have good 
export prospects. The assistance given may be 
required both to aid development and to 
ensure sponsorship and initial introduction 
into service by a United Kingdom airline. 
Government assistance may not always be 
required for the former but has become a 
necessity for the latter. 


British transport aircraft manufacture must be 
concentrated on fewer major types. A greater 
initial effort in ground testing and flight 
development is needed to eliminate faults before 
each type enters service. No manufacturer 
should undertake the development of more than 
one type of transport aeroplane at one time. 


Close liaison between manufacturer and the 
airline sponsoring a new type is almost essential 
to the successful development of a transport 
aeroplane. However, such association is not, 









































TABLE VI 
THE WORLD’S PRODUCTION CIVIL TRANSPORTS 
British Foreign 
Category —_——- ~ 
Year Year 
Aircraft of first | Orders Aircraft of first | Orders 
type service type service 
jet VC.10 1964 35 Boeing 707 1958 148 
DC-8 1960 140 
Long-haul a 
turbo-prop | Britannia 310 1957 38 
jet Comet 4 1958 27 Boeing 720 1960 39 
Comet 4B 1960 6 CV-880 1959 62 
Mainline Medium-haul DH.121 1964 24 CV-600 1961 25 
aircraft 
turbo-prop | Britannia 100 1957 15 Electra 1958 151 
Vanguard 1960 40 
jet Caravelle 1959 50 
Short-haul a |---| 
turbo-prop | Viscount 1953 406 
Feeder Short-haul Herald * 1960* - Friendship 1958 148 
aircraft (turbo-prop) Avro 748* 1961* -- 
Short-haul Argosy 1960 + 
(turbo-prop) 
Freighter $$ |—_—__——— |---| | ————- 
aircraft Long-haul Britannic* 1964* Hercules* 1960*% - 
(turbo-prop) Canadair 
CL-44* 1960* 



































* Offered, but not yet sold, to any civil operator. 
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Fig. 7 
of course, in any way an absolute guarantee of and without loss of confidence its established transport 
success. In the event of failure, the airline aircraft programme. The “‘ bread-and-butter ” types 
concerned is involved at least as much as the already in service or under development (Table VI) 
manufacturer and may sometimes suffer a cover almost all the important categories in which the 
great deal more in consequence. world’s operating industry is interested. (Figure 7.) 
It may be, as the Table indicates, that some re- 
In practical terms, the above conclusions add up to distribution of effort is desirable in one or two 
a need for this country to pursue with determination directions to reduce duplication and plug potentially 
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serious gaps, but there is nothing in the existing 
programme which realistic thinking and _ sensible 
policy-making cannot put right. In the light of 
development during the past two or three years, it is 
perhaps unfortunate that the British programme has 
placed so much emphasis on large turbo-prop types 
and that we are so late in the field in some of the jet 
categories. However, overall, the United Kingdom’s 
position is not unsatisfactory provided the Govern- 
ment, and the manufacturing and operating industries, 
press forward together in the task to which they have 
jointly set their hands. 


Experience since the War clearly indicates the vital 
importance of the “‘ bread-and-butter ” programme. 
If we can afford it, we must also undertake for the 
future research and development in preparation for 
the supersonic era and for certain other longer-term 
developments such as vertical take-off and landing. 
The proportion of our total resources to be devoted 
to these various future developments requires careful 
consideration. However, if we do undertake any long- 
term programmes, we must face the fact that they are 
going to cost a great deal and are only worth under- 
taking if, as a nation, we can afford to devote adequate 
resources to them. So far as finance is concerned, 
the distinction between such long-term projects and 


the “‘ bread-and-butter ” programme is fundamental. 
Much of the money for the latter has already been 
spent. All that is required to give some of the types, 
whose success is still uncertain, the opportunity which 
is open to them in the world’s markets is relatively 
modest further financial help from the Government, 
perseverance by their manufacturers and support by 
the home operating industry. It may also be advisable 
to undertake from “‘ scratch ” the development of one 
further major type: a relatively small ‘‘ Viscount 
Replacement ” jet. If these steps are not taken, we 
will very likely squander our chances of further 
worthwhile returns on a prodigious 13-year investment 
in money, skill and faith. 
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REPORT 


In the Chair: 
The Rt. Hon. the Earl of Halsbury, 
F.R.LC., F.Inst.P., M.1I.Prod.E. 


The Chairman: As President of the Institution, it 
is my pleasant duty to welcome all those who are not 
members of the Institution, or not members of the 
Southampton Section, to this Conference. I am sure 
that you would wish me to extend to the Chairman 
of the Southampton Section and to all his colleagues 
our congratulations on once more organising what 
has beccme a fixture in the aeronautical calendar. It 
is not so large an affair as the annual display at 
Farnborough, but it has become is regular an event. 
The number of very distinguisl. 1 people attending 
proportional te the total numb: - present, however, 
makes it just as distinguishe.' « gathering as that 
central feature uf the calendar. 

We are opening this Cor{crence with the Lord 
Sempill Paper, which is o1.c of the short list of 
Named Papers of the Institution. It was named for 
Lord Sempill, a Past President, a distinguished 
engineer and one who has been associated with 
flying and the aircraft industry all his life, or at any 


rate for all his professional life. There is no rule of ° 


procedure by whic} we :ust assign the Lord Sempill 
Paper to this Conferencs, but it has become our 
habit to do so, and I am sure that it is a habit 
which will be welcome to Lord Sempill, who I am 
glad (to use a traditional phrase) to see in his place 
this afternoon. 


This year we have selected, amongst the very 
distinguished participants in this Conference, Lord 
Douglas of Kirtleside to be the author of the Lord 
Sempill Paper. He is so well-known to you that he 
needs no introduction from me. At this point the 
speaker usually adds “ nevertheless ” and goes on to do 
what he has just said is unnecessary, but I am going 
to be as good as my word. Lord Douglas needs no 
introduction. We are exceedingly grateful to him for 
the very interesting Paper which he has written. 


Lord Douglas : 


The first thing that I want to do is to apologise 
for arriving late and keeping you waiting for your 
lunch. I attempted to get here in a helicopter, but 
at Basingstoke the cloud base was down to 200 ft. 
and so the pilot, rightly thinking discretion the better 
part of valour, brought the helicopter down in a 
field and we came on by car. That is why I am 
addressing you wearing my bedroom slippers and in 
rather a dishevelled state! 

I am particularly pleased by the honour which the 
Institution has paid me by inviting me to deliver this 
fourth Lord Sempill Paper, chiefly, I think, because 
Lord Sempill is a very old friend of mine who started 
in aviation even before I did —and I have been 


303 








in it for 45 years. Lord Sempill first became con- 
nected with flying when he worked on the Gamma 
and Delta airships at Farnborough before the First 
World War, and since then he has played an 
important part in operational and technical progress 
in both the civil and the military fields. His contri- 
butions to the pioneering of domestic air transport 
and the development of the light aeroplane are 
particularly noteworthy. 

My task today, however, is not to remember the 
past, pleasant though that is, but to address you on 
the subject of the aircraft industry as a national asset. 
I approach my subject from the point of view of one 
of the British Air Line Corporations which are 
required as a deliberate act of Government policy to 
Fly British and, in the process, to assist the United 
Kingdom aircraft manufacturing industry to develop 
transport aircraft which can be used both by home 
operators and by those in foreign countries. 

I shall be careful. in considering this question, to 
avoid doing so purely from what might be considered 
a narrow air line operator’s point of view. The Cor- 
porations do not have a free choice as between 
British and foreign equipment, and in my view it is 
right that this should be so; but this policy means 
that one of the Corporations’ major preoccupations 
must be to do what they can to ensure that the 
British aircraft manufacturing industry produces the 
competitive equipment which it is essential that the 
Corporations should have, if they are to succeed in 
their primary objective of providing air transport 
profitably and at the least cost for the largest number 
of people. Only by succeeding in this main task can 
they play their main part in ensuring that the United 
Kingdom wins its proper share of the world’s air 


carrier business and at the same time builds up a 
healthy aircraft export business. 


(Lord Douglas then presented the Paper which 
appears on pages 289 - 303.) 


The Chairman: I am sure it is your wish that I 
should express to Lord Douglas our most sincere 
thanks for the very interesting and highly informative 
Paper he has given us. I am particularly grateful to 
him because it seems to give me in a more compen- 
dious form than I have found anywhere else, a list 
of all the aircraft under development, their makers, 
and the numbers in service and on order. 

This being a formal occasion we shall not have a 
discussion on the Paper, but Lord Douglas will be 
taking part in the general discussion tomorrow, and 
if anyone chooses to disguise a question on this Paper 
as part of that discussion, Lord Douglas may answer 
It. 

There is one other thing which I would like to 
tell you. It is that this is the 50th anniversary of Lord 
Sempill’s apprenticeship to Rolls-Royce, in the year 
1909. (Applause). When I referred to him earlier I 
said he had been connected with aircraft all his life, 
and then I corrected myself and said all his profes- 
sional life. Judging by his youthful appearance that 
correction may have been unnecessary; at any rate 
he must have been apprenticed at a very early age! 

We thank Lord Douglas very much for his Paper, 
to which we have all listened with the greatest of 
interest. (Applause). 


The Conference then adjourned for tea, after 
which the second Session was held. 
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HIS afternoon we have heard a most interesting 
talk by Lord Douglas. Many of us would like to 
have a go at him in discussion, which may be 
possible tomorrow. Lord Douglas has pointed out that 
there is “nothing that he could not do if he had a few 
million pounds to spend ”, and we shall all echo that 
for our own sides of the business. He has referred 
to the problems which we face in this industry and 
said that they are highly complex and that the 
solution is not easy to distinguish. As I listened to 
him I recalled the words of Lewis Carroll :- 
“Tis a pitiful tale’, said the Chairman, whose face 
Had grown longer at every word, 
‘But now that he’s stated the whole of his case 
More debate would be simply absurd ’.” 


But whether absurd or not, my task is to attempt 
to present an industry view, and I take my theme 
not only from the theme of this Conference, but also 
from what Lord Douglas has said, that “the past 
successes of the United Kingdom in aircraft develop- 
ment have undoubtedly made an important contri- 
bution to our position as a world power”. I think 
that the issue in front of us is this: “Can we 
manage to maintain that position in aeronautics in 
the decades ahead?” It is just about as simple as 
that. 

The difficulty is to determine the way we should 
go. 

You remember the Collect which enjoins us to 
pray that we may :- 

“both perceive and know what things we ought 
to do, and also may have grace and power 
faithfully to fulfil the same.” 


That is, 1 think, not a bad guide on how to focus 
our thoughts today. I should like to outline some 
ideas against that background. 

In all we are doing today — whether in the field 
of military aeronautics, or in civil aviation — we 
have to remember that we are working in a highly 
competitive international business. It is no good 
ignoring commercially what is going on in other 
countries — as apparently, if I may be critical, the 
Government's “Supersonic Transport Aircraft Com- 
myttee ” has done. I shall have something to say 
about that later. 

One of the most difficult aspects we face in 
British aviation today is the tremendous pressures on 
the speeding up of the rate of technical development, 
which are coming from both the United States and 
from Russia. 

It rather reminds me of Lewis Carroll's “ Mock 
Turtle’s Song” which, you will remember, he sang 
“very slowly and sadly ” :- 


“Will you walk a little faster?” said a (U.S.) whiting 
to a (U.K.) snail. 

“ There’s a (Russian) porpoise close behind us, and 
he’s treading on my tail. 

“See how eagerly the (East German) lobsters and the 
(Chinese) turtles all advance ! 


“They are waiting on the shingle —— will you come 
and join the dance ? 
“Will you, won’t you, will you, won’t you will 


you join the dance ?” 


Today, “ Will we, won’t we, will we join the 
dance ?”, whether supersonic or any other, is the 
great problem 
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Now, I am not going to read out my written 
Paper, on the theme of this Conference. A written 
Paper is to read. A “spoken lecture” is a different 
thing. 

So, first of all—- when we look towards the future 

let us try to be clear about our objectives in a 
world which is, at once, internationally competitive, 
politically confused — about aviation at least — 
and, certainly, financially hazardous. 


objectives of the aircraft industry 
I believe that the broad objectives of our business 
in the aircraft industry can be set out thus :- 
They are — 
to produce and to sell at a profit competitive 
types of aircraft with their spares and their 
equipment. 
Now -—— these aircraft and their ancillaries must 
be :- 
designed to meet and to develop growing demands 
in both the home and world markets. 
If we can achieve that much, then we shall create :- 
First — Stable Employment — in both the design 
field and in our production shops. 
Second — A Steady Contribution to the national 
income (through the prosperity of our industry) 
and we must not forget here that more than 
1} million men, women and children in this country 
depend for their livelihood on the aircraft industry 
and then :- 
Thirdly — in the military field, a foundation for 
national security. 
I might have added that — in the civil sphere 
the contributions of our industry can help, materially, 
the success of our airlines, as well as provide a shop 
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window for British goods, British skills and British 
techniques. 

So much for our objectives. 

If we can attain them, there can be no doubt 
that the theme of this Conference is right and that 
our industry is an important national asset 
which, I think, has served this country well in the 
past and can do even more in the _ future. 
As Lord Douglas has pointed out, we in the 
aircraft industry employ design and manufacturing 
skills which are of a high technological order, 
and we must try to preserve them if we are to 
continue to count as a world power. 

We have, however, to face the fact that the big 
issue in front of us is— whether we like it or not — 
whether the aircraft industry in the United Kingdom 
can remain much longer in the “big league” of 
military and civil aeronautics, in a world in 
which research and development, in conjunction 
with design and _ production techniques, are 
being pressed forward to an extraordinary degree, 
under the influence of enormous defence expenditures 
in both the U.S.A. and in the U.S.S.R. 

Looking ahead, I propose to divide my remarks 
under five headings: first, what we in this industry 
have achieved since the War; secondly, where do 
we stand today; thirdly, a word about supersonic 
transport aircraft, under which so much of our future 
problems can be summed up; fourthly, a word about 
how much it all costs; and lastly, a suggestion about 
the policy which we may require in the future. 

First, what have we achieved? I think the employ- 
ment situation shows the background here. 


employment in the British aircraft industry 
1935 - 59 


From Fig. 1 it will be seen that fluctuations in 
employment in our industry are nothing new. Con- 
ditions in war-time, of course, are very different from 
anything that can happen in time of peace. What 
happened during the War could not happen in 
peace-time. 
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After a peak of nearly 1.8 million direct employees 
in 1943, the total numbers today stand at 244,000 
men and women in direct employment. A down- 
ward trend began in 1957 and we must expect it to 
accelerate. 


cmployment in the British aircraft industry 
1946 - 59 

Fig. 2 illustrates the past 13 years :- 

First —— the downward trend after the War ; 

Then — the build-up during, and after, the 
Korean War; 

Now — the results of the White Paper on Defence 
of April, 1957, and the increasing competition 
in air transport. 

The figure shown for the present strength of the 
industry is 244,000 directly employed — which is 
8°, less than the 265,000 in January, 1957. We can 
add about 86,000 to this figure for the ancillary 
trades — including the repair business — making the 
present total some 330,000 (which is, I think, what 
Lord Douglas quoted). I believe that, as things are 
going today, the numbers of persons directly employed 
in the design and production of British aircraft, two 
years from now, may be some 100,000 less than today 
—— that is about a 40°/ reduction. 

It is a very serious state of affairs. We have to 
try to alter it. 

I have not differentiated here between the engine 
side and the airframe side, and perhaps I ought to 
do so. The problems are not quite the same 
in each because the engine side can sell to foreign 
airframe builders. But that is the broad picture and 
we have to expect a reduction. 

What have we achieved since the War? 

One of the troubles about positive statements is 
that no precise, official figures are published for 
this industry, as is done regularly for the United 
States industry. 

I would like to say to both the S.B.A.C. and the 
Ministry of Supply representatives present that I 
think this is a very short-sighted and unnecessarily 
restrictive policy. It leads to less than justice being 
done to a major British industry. The statistics for all 
the other major industries in this country are very 
detailed and complete, but this is not so for the air- 
craft industry. 

Some estimates are possible however. 


British aircraft industry estimated production 
since 1946 


About 25,000 aircraft of 115 different types have 
been turned out in the United Kingdom since 
1946. That means an average production run 
of about 220 aircraft for each type. In fact, such an 


average is very misleading. There have been a few - 


big orders. The rest have been small. 
It is interesting that the dozen types of which 
most have been made since the War have been :- 
1. Gloster Meteors, more than 3,000. 
2. de Havilland Vampires, more than 2,000. 
3. Hawker Hunters, more than 1,500. 





4. de Havilland Venoms, more than 1,000. 

5. Lnglish Electric Canberras, about 1,000. 
Then :- 

6. Fairey Fireflies, nearly 1,000. 

7. de Havilland Mosquitoes, more than 800. 

8. Hawker Furies, more than 800. 

9. de Havilland Chipmunks, more than 700. 

10. Avro Ansons, more than 600. 

11. Avro Lincolns, more than 500. 

12. Military Austers, nearly 500. 


So the first 12 types in production numbers are 
all military. The 14,179 aircraft covered by this list 
account for some 56% of the total output since the 
War. And they all come from five companies or 
groups — Hawker-Siddeley, de Havilland, English 
Electric, Fairey and Auster. 

Indeed, 85°, of the value of the aircraft produced 
since the War have been military. The total outlay 
has been some £3,500,000,000, including engines. 
The average cost works out at about £108,000 per 
aircraft. Another way of looking at it would be that 
each basic type set in hand has represented, with 
installed engines, an outlay of about £23,000,000 on 
design, development and production. 

If we compare 1958 results with those of 1946 - 
in both years almost the same total numbers were 
employed — we see quite a change in the business. 


British aircraft production — 1946 
and 1958 (Fig. 3) 

In 1946 the turnover amounted to some 
£90,000,000 for 2,700 aircraft, whereas in 1958 the 
turnover amounted to about £400,000,000 — some 
three-and-a-half times more including inflation, (or 
about twice as much excluding inflation) for some 
800 aircraft plus guided missiles. 
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In 1946 about 87°/, of the output value were 
military, whereas in 1958 only about 66°/ were 
military. 

Now, the figures quoted in the preprinted Paper 
are incorrect on these speciic points. If anyone is 
writing them down — these are the correct figures — 
2,700 aircraft in 1946; 800 aircraft in 1958, plus 
missiles. But the value in 1958 is three-and-a-half 
times more. 

An interesting point, partly caused by inflation 
and partly by the increased complexity of aircraft 
types, is that whereas each pound weight of civil 
aircraft structure and equipment cost roughly £2 in 
1946, the cost in 1958 was about £12.5. 

The fact is that the complexity of aircraft design 
and fabrication has increased many times over in 
recent years. From an export point of view, the fact 
that each pound of structure weight now sells for 
an average of more than £12 sterling means tha. 
a high return is--and has to be — gained because 
of the skills required in the job. As Lord Douglas has 
said :- 

“ Materials — expensive as they are (and growing 
more so) -— indeed account for only some 15°/ 
of the cost of manufacture.” 

That is another very significant point, because it 
means that most of our expenditure is on skilled 
labour. 

In fact, the total labour strength of the aircraft 
industry today is made up of some 51°/, of skilled 
tradesmen and technicians. 


labour breakdown in the British aircraft industry 
1959 


As you see in Fig. 4, out of a total of 244,000 of 
people employed, some 90,000 (36.8°/,) are skilled 
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tradesmen on the production floor and some 35,000 
(14.3°%) are designers, draughtsmen and technicians. 
Semi and unskilled labour accounts for a little over 
50,000 and there are some 69,000 administrators, 
accountants, salesmen and other overheads — in- 
cluding those present this afternoon. We are perhaps 
rather too numerous. 

The real difficulty, during the next few years, is 
going to be to maintain employment for the 90,000 
skilled tradesmen. 

Let us remember, too, that it is no good designing 
unless you produce, and sell, as well. Those teams 
have to be kept employed, and in balance. 

That takes us to the export position. Lord Douglas 
has spoken of the achievement of the British aircraft 
industry in earning some £800,000,000 worth of 
foreign exchange since the War and achieving exports 
worth £160,000,000 in 1958. 


U.K. exports, aircraft and spares 1958 


In Fig. 5, this total has been made up of some 
£80,000,000 worth of military products and 
£80,000,000 worth of civil products in 1958. Of this 
latter figure, £40,000,000 worth represents Viscount 
sales and £12,000,000 worth Britannias. Comets are 
now coming into the picture again in 1959. 

British aeronautical exports have, indeed, done 
especially well in dollar areas — thanks largely to the 
Viscount. 


aeronautical exports 

During the past year the chief countries to which 
aeronautical exports have been made are :- 

1. India, £18,000,000 for aircraft and parts. 

2. Canada, £14,000,000. 

3. U.S.A., £13,000,000. 

4. West Germany, £10,000,000. 

5. South Africa, £3,200,000. 

6. Australia, £3,000,000. 

Indeed, when we look at United Kingdom exports 
to the United States we see that aeronautical pro- 
ducts are high — in fact, fourth — on the list. 
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U.K. exports to the U.S.A. 


In regard to exports to America, motor vehicles 
come first, with exports of £63,000,000 to the United 
States, and whisky second, with £32,000,000. The 
Americans have not managed to get a grip on this 
trade, as those who have drunk bourbon will realise. 
Machinery comes third, with £25,000,000, and 
aeronautical products fourth, with £19,000,000. Fifth 
comes manufactured metal goods with £16,000,000 
and sixth woollen goods with £9,000,000. Again, 
the problem is whether or not we can maintain this 
position in the future. 

Now can we maintain this position on exports ? 

We have to face the fact that the value of military 
export sales, on which we have relied so much, is 
bound to decline with the gradual fading out of the 
manned military aircraft — although the sale of the 
Bristol Bloodhound Surface-to-Air Guided Weapon 
to Sweden is the first success in a wholly new field. 
Even so, the fact that manned military aircraft are 
on the decline, means that export sales of military 
products is bound to go down. 

This puts greater importance on civil sales. And 
here we are slap up against the hottest possible com- 
petition from the U.S.A. 

The problems are the relative sizes of the two 
industries, the depth of the United States home 
market and the progress the Americans are making 
in new civil types — especially jet aircraft. 


U.K. and U.S. aircraft production — 1958 


The United States output is some 10 times the 
British. Incidentally the figure of £500,000,000 for 
U.K. output in 1958 represents, airframes, engines 
and spares, and compares with the figure of 
£400,000,000 which I quoted earlier for aircraft and 
guided weapons only (Fig. 6). 

We have to note also that, whereas nearly 90°/ 
of the United States output today is on the defence 
budget, less than 70% of the Brigish output is 
military. We have indeed a formidable competitor 
there. 

So, to sum up what we in the British aircraft 
industry have achieved since the War, we can say 
this :- 

We have produced and sold some 25,000 aircraft, 
of which 85°/, by value have been military types. 
Military sales have amounted to about £3,000,000,000 
—civil sales have added up to some £500,000,000, 
including aircraft, engines and spares. 

In all, we have exported some £800,000,000 worth 
of aeronautical products — which is roughly 23°/, of 
the output. Military exports have added up to about 
£580,000,000 — which is some 16.6°/, of our output 
and also some 72.5°/, of our total aeronautical 
exports. Exports of civil aircraft and their equipment 
have added up to about £220,000,000. And out of 
that 36°/, was last year. 

So far we have kept in direct employment more 
than 250,000 men and women — rather more than 
the important British ship-building industry and 
twice the numbers of the machine tool industry. 


































Millions us £4200M  |Millions 
£4000}, U.%. |_| £4000 
1 O88. 
AIRCRAFT 
£3,000} PRODUCTION £3,000 
1958 
£3,630m 
£2,000 MILITARY £2,000 
£1,000 £1,000 








Fig. 6. 


And we have, I believe, appreciably contributed to 
national security and that of the Western world as 
a whole. 

That leads us to the present position. Where do 
we stand today? 

There are, today, five basic types of aircraft. 


five basic types of aircraft 

First — Transport Aircraft. They may well be the 
most important in the future. 

Second — Smaller types — say up to 20,000 lb. 
all-up-weight. This can be big business. 

Third — Manned Aircraft for military operations. 
This is a declining commitment. But it used to be 
the lifeblood of this industry. 


Fourth — Guided Weapons a great techno- 
logical problem. 

Finally — Helicopters —— a small but specialised 
business. 


Those are the five directions in which we have to 
exercise our skills and our imagination. Those markets 
are intensely competitive and the aircraft are getting 
more and more complex and so, more and more 
expensive. 

When we survey this field we find this :- 


28 major types in production, 12 in design 

We have 28 major types of aircraft in production 
and 12 major types in the early stages — a total of 
40 types of aircraft (Fig. 7). But, of these 40, 
some 13 are nearing the end of their production runs. 
That means we have 27 active types of aircraft - 
and with aircraft I include guided missiles. 

We have 17 major types of civil aircraft — but of 
them only five or six are likely to continue in size- 
able production in the 1960's. At the present time 
the “backlog” of civil orders amounts to about 
£250,000,000 and 150 aircraft of eight types. 

In more detail the 40 types can be set out as in 
Fig. 8. 
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major types of British aircraft in production and 
on order — 1959 - 60 
The names speak for themselves :- 
11 R.A.F. types of aircraft; 
3 fixed-wing types for the Navy; 
7 types of helicopters — one for the R.A.F., one 
for the Army, two for the Navy, and three 
new civil types; 


9 types of guided missiles — seven of them 
operational types; 
11 types of civil aircraft — four of them in the 


design stage and only four in service. 

Now, as you see, the bulk of the 
business is still on the Service side—the 
R.A.F., the Royal Navy and Guided 
Weapons. Yet this business is declining. 
We have to lean much more heavily 
on the civil side. And this is where we 
face the stiffest competition from the 
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civil and military orders and sales of transports 


In Fig. 9 you see — above the line — United 
States and British sales of civil aircraft and — below 
the line — the military sales of the same basic types. 

In the United States there were 2,646 civil aircraft 
built of nine basic types. And there were 2,972 
military aircraft built as military transport or tanker 
versions of these same types. 

In the United Kingdom there were 569 civil air- 
craft built of six basic types, and there were 51 
military aircraft built as military transport versions 
of three of those types. What a difference ! 
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Now, a major difficulty here is that, 
whereas British civil aircraft have to 
stand on their own feet, United States 
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To take just one example — Boeing: 888 KC-97 
Stratotankers were built — and 56 civil Stratocruisers. 
The types are structurally identical. All the jigs and 
tools and development flying were paid for out of the 
Service contract. 

402 KC-135 jet tankers have been ordered. Civil 
sales of the identical Boeing 707 have reached 164— 
that is 40°/, of the military order. 

Now look at the British side of the slate. Maybe 
our requirements are different. But it certainly makes 
it tough going in the civil field. The two largest pro- 
ducers of civil aircraft in the world are Douglas and 


Boeing. 


percentage of civil and military orders 


As you see in Fig. 10, 79°% of Douglas orders 
are military — an annual turnover of $1,000,000,000 
on military work. That figure, which includes missiles, 
is likely to be bigger in 1959. 

Boeing are rather worse off, with only 75% of 
military orders. But these two are the largest builders 
of civil aircraft in the world. When we look at their 
production lines and see these aircraft of over 
300,000 Ib. coming off at the rate of about one a day, 
and consider that the structures of the KC-135 and 
Boeing 707 are identical, we realise the problems 
with which we are faced in the civil field. I do not 
think that we should be downhearted, but we have to 
recognise that these long production lines give, in 
jigging and tooling and so on, a_ tremendous 
advantage to our American friends. 

So, in this pattern, we in this country still have to 
look to civil aircraft as bringing us a lot of our 
“bread and butter” in the future —civil aircraft 
and guided weapons will have to be our staple 
aeronautical output. And we have to face up to 
American competition. 

This may usefully lead us to an examination of the 
“spectrum” of aircraft types and sizes which are 
being produced here and, competitively, in the U.S.A. 

The odd thing here (Fig. 11) — when we plot 
total gross weight in tons against groups of sizes of 
aircraft — is that there is a gap in both military and 
civil types in the 50,000 - 100,000 Ib. classes. Nor 
have we any heavy bombers. 

When we look at the comparable American pattern 
(Fig. 12) to a vertical scale which is three-and-a- 
half times that of Fig. 11 — we see that the 
Americans have a lot of small aeroplanes and a 
lot of very big aeroplanes. But again there is the 
gap between 50,000 - 100,000 Ib. 

This is, in fact, the area of what one might call 
a Viscount/Convair Replacement. 

Head-on competition between new British and 
American aircraft in similar categories, for the 
limited civil market, does not seem to be sensible. As 
yet there is no American competitor in this field. 

Here may be a golden opportunity. 

But, before we leave this comparison of the British 
and the American scenes, an interesting thing is to 
analyse the comparative sizes and costs of the British 
and American transport aircraft on order — 
incidentally the British back-log of civil orders 
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amounts to £250,000,000, the American back-log to 
£1,000,000,000 (Fig. 13). 

The comparative specific figures are, however, 
surprisingly similar. These are for civil transport air- 
craft on order. 

When we include the very large VC-10, the 
British figure is 86,000 lb.—the American figure 
90,000 Ib. And the British cost £14 per lb. of empty 
weight — the Americans with their big production 
runs, (but in spite of their much higher labour costs) 
come out less — at £13.7 per |b. 


fly British 

I want now to turn to a different aspect and to 
follow up another of Lord Douglas’ points. 

If we are to see prosperity in the British aircraft 
industry in the days and years ahead, we must expect 
that overseas sales of British transport aircraft will 
be founded on a “ Fly British” policy in the home 
market. 

Such a policy has been stated categorically by 
successive Governments on a number of occasions. 

There are indeed powerful national advantages in 
such a policy — provided, of course, that fully com- 
petitive British aircraft are produced to make it 
possible. 

The national advantages are :- 

First That the large capital sums needed for 

aircraft and spares are spent in a home market 
- so that: 

Second — Employment is maintained in a skilled 
industry. 

Third — Exports are developed on the basis of a 
healthy home market — and expenditure of 
foreign currency is avoided. 

Fourth — National prestige is built up. 

Fifth — There is an indirect benefit to national 
defence; and 

Finally This is, anyway, the only means of 
developing new British transport aircraft. 





These advantages are so important that, in the 
national interest, the most strenuous efforts must 
obviously be made to meet the basic requirements of 
competitive and economic aircraft produced at the 
right dates. 

Now this “Fly British” policy has—as I have 
said —— been recognised and stated by every successive 
Government for the past 20 years. 

You may remember that, in 1938, the Cadman 
Committee recommended that — I quote :- 


“State assistance should be given to encourage 
the production of suitable types of air liners.” 


And that the British operating companies :- 


“should be given special grants to keep their 
fleet equipped with new British aircraft.” 


and that :- 


“A programme of development for large aircraft 
for Empire and other long distance routes, 
should be formulated.” 


That was in 1938. 
The Government of the day accepted these 
recommendations and added — I quote :- 


“The dual policy of direct development expen- 
diture and of encouragement through the sub- 
sidised operating companies will be steadily 
pursued in future years.” 


Unfortunately the War intervened. 

I think that our present Government might be 
reminded of that fact. 

After the War, however, the same policy was re- 
stated in Government White Papers. 

In March 1945, Lord Swinton presented a White 
Paper which said :- 


“Tt is, of course, the intention of H.M. Govern- 
ment — as it 1s the desire of the Corporations — 
that the Corporations should use British 
aircraft.” 


In December 1945, Lord Winster — the succeeding 
Minister of Civil Aviation — in another White Paper, 
said :- 


“It will be the general policy of H.M. Govern- 
ment to require the Corporations to use British 
aircraft. H.M. Government are taking all 
possible steps to accelerate the production of 
civil aircraft — both for the equipment of 
British airlines and for the export trade.” 


In the event B.E.A. has pursued this policy 
steadfastly. B.E.A. has, in fact, never bought a new 
aeroplane which was not built in the United King- 
dom — except, I regret to see, the helicopter Lord 
Douglas came in today. 

Unfortunately the same cannot be said of B.O.A.C. 
Through a number of circumstances, mechanical and 
human, only about one-third of B.O.A.C.’s services 
since the War have been operated by British 
equipment. 

That is in the past. The critical issue is what 
happens in the years ahead ? 


















































And of course, an awful lot depends on what air- 
craft can be designed and produced. 


Not everyone realises that the responsibility for 
achieving successful new aircraft begins some six 
years before the aircraft are required in service. It is 
a responsibility which has to be shared equally 
between the manufacturer and the operator. 

The manufacturer has to state — with foresight — 
what is just possible six years ahead —and then 
achieve it. The operator has to specify, in time, what 
he wants and from whom he wants it — and when. 

In fact, all the world’s most successful transport 
aircraft have been achieved as a result of a close 
operator/manufacturer liaison from the start. 


For instance :- 


The Short Empire Boats of 1936 came from 
Imperial Airways/Shorts partnership. 

The Douglas DC-2 and DC-3 of 1934-36 came 
from T.W.A./Douglas partnership. 

The Lockheed Constellation of 1939-40 came from 
T.W.A./Lockheed partnership. 

The Boeing Stratocrutser of 1945-46 came from 
United /Boeing partnership. 

The Vickers Viscount of 1949-50 came from 
B.E.A./Vickers partnership. 


Now the problem ahead can be divided into two 
parts :- 


1. An order from a British Corporation — or from 
R.A.F. Transport Command — is essential to 
a decision to start a major new British transport 
aeroplane — because no foreign operator is 
willing to buy a British passenger aeroplane 
which has not been adopted for the home 
market. 


But, nevertheless, the order from a British Cor- 
poration is not likely to be for sufficient numbers to 
make possible a break-even on a production run. 
That is the first point. 


2. How do we achieve the output of a new 
British civil aircraft for which ‘there may well 
be a world demand, if the type is not required 
—at the right time—by either B.E.A. or 
B.O.A.C.? Somehow we have to achieve these 
things. 


To quote again from ‘The Hunting of the 
Snark ” :- 


“ The thing can be done” — said the Butcher — 
“T think, 
“ The thing must be done — I am sure, 


“The thing shall be done — Bring me paper and 


ink 
The best there is time to procure.” 


or 


This thing has to be done in the task of the policy 
formation which lies ahead. 

This latter point is, I am sure, a burning issue on 
which a forward national policy is needed today. 
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Fig. 14. 


The problems are made a little clearer, I think, if 
we glance at the costs involved. 


Let us take, for example, a large, new, subsonic 
jet transport aeroplane of, say, 200,000 lb. loaded 
weight (Fig. 14). . 

Here is an approximate breakdown of costs of 
design development and initial production. 


You will see that, up to the time at which produc- 
tion can begin, a total of £12,000,000 is involved. 
For that we have two prototypes brought up to 
C. of A. standards. 


These costs, incidentally, include a figure for 
escalation so that a fixed price contract could be 
quoted. 


When we start production we have to add the 
“high initial batch costs ” whereby the learning curve 
adds to the cost of early production aircraft. 


In other words, total preparatory costs, for an 
aeroplane of the size, may well add up to more than 
£16,000,000 — including jigging and tooling and 
high initial batch costs. 

It means, in fact, that — to break-even over 100 
production aircraft of this size — we have to sell at 
about £1,200,000—or £13.4 per lb. of empty weight, 
which is just about the top level which the market 
will bear, that is, if fares are to remain at present 
levels. 

In fact, to make anything like a reasonable profit 
— when finance charges are taken into account — 
one would have to look for the sale of not less than 
200 aircraft. Quite a tall order! 
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If we look now at the “spectrum” of sizes of 
aircraft we can see that the “pre-production or 
preparatory costs” of a range of aircraft from 
50,000 Ib. A.U.W. to 200,000 Ib. A.U.W. work out on 
a curve (Fig. 15). 

The costs, which include jigging and tooling but no 
production, range from £150 per lb. for a smaller 
aeroplane down to £90 per lb of manufacturer’s 
empty weight, assuming, of course, equal complexities 
(which may not be quite fair on the small aeroplane). 


These are costs before production begins. But they 
do include tooling for production. They are formid- 
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able figures. They add up, in fact, to preparatory 
costs of :- 

£9,000,000 for a 50,000 Ib. aeroplane; 

£12,000,000 for a 100,000 lb. aeroplane; 

£16,500,000 for a 200,000 Ib. aeroplane. 

When we come to sell the aircraft, if we set a 
break-even point at 100 aircraft, then this is what 
comes out (Fig. 16). 

You see that the cost per lb. of manufacturer’s 
empty weight ranges from about £18 to £13 
according to size. The bigger the aeroplane, the more 
you get for your money, assuming equal complexities. 

It means, in fact, a selling price of :- 

about £550,000 for a 50,000 Ib. 
aeroplane; 

about £750,000 for a 100,000 lb. 


Ba aeroplane; 
Millions about £1.,200,000 for a 200,000 Ib. 


2 aeroplane; 
all of equal complexity and equipment. 


As a commentary on both inflation 
and complexity :- 
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When we look at what is being sold, we see (Fig. 
17) that the 200,000 lb. gross weight aeroplane costs 
about £1,250,000 and the 300,000 lb. big new jet 
nearly £2,000,000. 


s 


** searchlight beam ” of selling prices 


For £500,000 you can expect to get about 
75,000 Ib. of all-up-weight of aeroplane. 

Oh, for the good old days when a “ giant airliner ” 
weighed 25,000 Ib. and cost £25,000! 

These present-day sums are very large. The risks 
are great. The profits are small. “ You don’t have to 
be crazy to be in aviation — but it certainly helps.” 

The question is : “ Can the British aircraft industry 
hope to survive, economically, on such a basts of pre- 
dominantly civil orders — unless Government support 
is forthcoming ?” 

I do not make a great cry that we cannot manage 
without Government help. But I think that our 
business will be small when we have to compete with 
the Americans, and perhaps later with the Russians, 
if there is not a national policy on this subject. What 
we must have is, I think, quite clear. 

It is a concise and comprehensive Government 
policy towards research and development and the 
procurement of new British transport aircraft. 

We have to survey the field, decide what we can do 
technically, what we can afford to do — and then get 
on with it. 

And it’s certainly true that no company in this 
industry can afford to “ go it alone” on a major new 
civil project — any more than a new major Atlantic 
liner can be built entirely privately today. 

The question is simply: “Do we stay in the * Big 
League’ of transport aircraft manufacture — or do 
we not?” 

That leads us directly to the burning “ question- 
of-the-hour ” — the Supersonic Transport. 

As we all know, a Committee made up of repre- 
sentatives from the Ministry of Supply, from five 


Fig. 18. 


British aircraft manufacturers (including my own 
company), from B.E.A. and B.O.A.C., the Air 
Registration Board, the National Physical Laboratory 
and from the Ministry of Transport and Civil 
Aviation under the Chairmanship of the Royal 
Aircraft Establishment — has been sitting for some 
months on the problem of the supersonic transport 
aeroplane. 

It has recently reported. 

The Ministry of Supply has said that this Com- 
mittee has recommended that further studies should 
be made leading to two types of aircraft :- 





(i) A 100-passenger aeroplane cruising at M-1.2 
(800 m.p.h.) for 1,500 miles. 

(ii) A 150-passenger aeroplane cruising at M-1.8 
(1,200 m.p.h.) for the London-to-New York 
operation. 


The Committee has suggested that the development 
costs would be a little under £100,000,000, but I 
have little doubt that this is an underestimate. 

What these aeroplanes would look like is still to be 
determined. 


Bealine buzz 


Fig. 18 is a drawing which I had done in my 
B.E.A. days five years ago — it may not be far out. 

The reasons why those relatively low supersonic 
speeds — 1.2 and 1.8 — have been proposed are said 
to be :- 


(a) because the technical problems are likely to be 
less difficult. 

(b) because the operating economics may be less 
critical; and 

(c) because existing research and development 
would make possible such a limited step forward 
with some confidence of success. 
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I must say that although the recommendations of 
the Committee would obviously make sense in a non- 
competitive world, the fact is that, in my opinion, 
they make commercial nonsense when we must expect 
the United States — and even Russia — to be 
pressing forward with much more advanced aircraft, 
and to succeed. It would be ridiculous to take the 
view that they have bitten off more than they can 
chew. 

The fact is that the Convair B-58 bomber in the 
United States is already flying at M-2 for extended 
periods. The North American B-70 bomber, which 
is to fly next year, will be cruising at M-3 — that is 
2,000 miles an hour. 

And at a conference on supersonic transport air- 
craft in the United States recently, a statement was 
made that an M-3 aeroplane could be in airline 
service by 1970 — cruising at 2,000 miles an hour at 
80,000 feet. 


Certainly it is commercial folly to shut one’s eyes 
to what is going on elsewhere, or to underestimate 
what the United States or the U.S.S.R. are likely to 
achieve. 

We may well ask ourselves “would B.O.A.C. be 
prepared to order a British aeroplane cruising at 
1,200 miles an hour (M-1.8) if P.A.A. was bringing 
into service a M-3 transport cruising at 2,000 miles 
an hour at the same time-? ”. 

There is another point one has to take into 
account. 

When we plot the block times from airport to 
airport for aircraft cruising at different speeds for 
particular ranges, we come on a very interesting 
thing. 
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London/New York operation — speeds 
and times 

You will see in Fig. 19 that whereas a M-1.8 
aeroplane takes 34 hours between London and New 
York, a M-3 aeroplane will cut the time to a little 
under 24 hours. This is a significant competitive 
advantage. On the other hand, once we achieve 
M-5 — which is not at all impossible — there is 
very little to be gained from any further increase 
in speed on this particular route. 


What this suggests therefore is that M-3 is 
certainly worth going for, commercially, and that 
such a speed would have a significant advantage over 
M-2. However, after M-3 there is very little more 
to be gained by further increases in speed for this 
range. 

There is yet a further point, however. There seems 
no doubt that a M-3 transport would cost not less 
than £150,000,000 to the pre-production stage, and 
that the market would be very limited even after a C. 
of A. had been gained. 


Certainly one could not reckon for a sale of more 
than about a dozen aircraft with any confidence, 
considering the amount of work which each would 
do. Ten 200-passenger aeroplane cruising at M-3 
would carry in a year all the passengers now flying 
the Atlantic on all airlines. 


We would probably find, therefore, that we would 
have to spend somewhere around £300,000,000 to 
get 10 production aircraft, which would work out at 
£30,000,000 each. On this basis their economics 
would look appalling. The cost per seat mile would 
be many times those of present-day aircraft. 
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Fig. 20. 








Even if the development costs were written-off and 
not charged against the aircraft, their economics are 
still likely to look bad. 

There seems to me very little possibility of pro- 
ducing competitive and economic supersonic aircraft 
unless they are based upon a military programme — 
as certainly they will be in the United States. 

Some facile talk of supersonic economics reminds 
me of the Beaver’s problem in “ The Hunting of the 
Snark ” :- 


“It felt that, in spite of all possible pains, 

“Tt had somehow contrived to lose count, 

“And the only thing now, was to rack its poor 
brains 

‘And reckon up the amount.” 


And some amount it will be. 


We, therefore, come up against the problem of 
whether it makes any sense for this country to go in 
for supersonic transport aircraft anyway. There are 
so many complex issues concerning national prestige 
as well as detailed technical possibilities, and the 
whole economic background, that I believe it can be 
settled only on the most searching examination by a 
really qualified Brabazon/Cadman-type Committee 
which would have to take into account many other 
things as well over the whole field of British aero- 
nautics. 

I hesitate to recommend another committee, but I 
believe that it is necessary in this case. It would have 
to survey the whole field of British aeronautics and 
the contemplated spending of £300,000,000 and 
decide whether or not that would mean going in the 
right direction. 


One of the great conundrums for the future is 
where air fares should go. 

In my view tremendous markets await lower fares, 
and I feel certain that the pressure for higher speeds 
will inevitably bring higher costs. At the same time, if 
we can be content with present speeds we could see 
startling reductions in costs were we to set our mind 
to that task (Fig. 20). 

In other words we may now be reaching “ The 
Great Divide ” — higher speeds with higher costs and 
present speeds at steadily lower costs, with a 
differential between the two. People with expense 
accounts on one side and we and our families on the 
other. This is a further serious issue for our industry. 
I have little doubt that the really big business is in 
the lower cost market. 

The Americans are going into the supersonic 
business and so obviously what we must do is to 
study :- 


(a) Do we go into supersonics at all in view of the 
high cost, the hot competition and the limited 
production ? 

(b) If we do enter the supersonic lists, what speed 
should we choose ? 


In the longer term, possibly the techniques being 
gained with guided missiles may lead to a simpler 
solution to supersonic flight than with a more con- 
ventional type of aeroplane. 


It is interesting to analyse the speeds required to 
cover various distances up to the maximum terrestial 
journeys we need, namely, from London to 
Melbourne, 11,000 miles. 


As Fig. 21 shows, if we take the North Atlantic 
range, 3,500 miles, we can never hope to cover it in 
much less than two hours, whatever speeds we fly. 

For a two hour flight, block to block, we need a 
Mach number of 5 — that is 3,300 miles an hour. 

We can never do the North Atlantic range in an 
hour, because of the terminal times, but we can do 
it in two hours at M-5. We see from these curves that 
we shall never bring the time under 2 hours at 
whatever speeds we go, so that for the North Atlantic 
M-5 is the maximum we need consider. 

At the other end of the scale we can never hope 
to get to Melbourne, Australia, half-way round the 
world, so it does not matter which way we go — in 
anything less than 24 hours, and to achieve that we 
need to fly at M-13 — that is 8,500 miles an hour. 


One may remark that the present foreseeable limit 
is about M-8, at which speed the skin of the aero- 
plane will be approximately at the same temperature 
as that of turbine blades in jet engines today. As that 
is about the limit of our metallurgical knowledge, that 
is probably as fast as we shall be able to contemplate 
in the present state of the art: 

If we limit ourselves to M-8 we would be able to 
cover some 7,500 miles in 2$ hours — just time for a 
decent meal. 

The problem is best seen in the analysis of the 
flight envelope (Figs. 22 and 23). 

If we plot speed against height, up to 500 m.p.h. 
and 50,000 feet, the turbo-jet is shown in the fashion 
indicated, and we have to go up the “corridor”. 
Going beyond that, we have in Fig. 23 the flight 
corridor between “too hot” and “too slow”. We 
are struggling today at the bottom corner, and we 
shall have people flying along this corridor one day. 
But at what cost ? 
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There is another aspect of the question—passenger 
reactions. It may perhaps be represented by a cartoon 
in the New Yorker of someone saying to the travel 
agent: “ We have waited 25 years to make this trip. 
and we are not interested in getting there in only 
64 hours ” 


So much for the supersonics. 


My own feeling is that in the present state of our 
knowledge the £300,000,000 or so involved might 
well be better spent in British aeronautics, unless we 
could work out some collaborative arrangement with 
the United States whereby the heavy development 
cost is shared and a reasonable production rate is 
assured. 


But it needs the most serious further examination 
by a widely representative body. 


I feel that only from such a study can the path 
ahead be determined with force and logic. 


One thing is quite clear. It is useless to tinker with 
these problems. We must get on, in selected spheres, 
or we must get out. If we decide to undertake 
specific tasks we must allocate adequate funds and 
research and manufacturing effort to them. Other- 
wise we must leave them alone. In aeronautics, as in 
any technical task worth attempting, once the sphere 
is defined it must be an all-out effort, or nothing. 
There must be no more Brabazons, speaking of 
aircraft, although we could do with much more of 
the “ Lord ”. He is, however, unique. 


In my written lecture I have dealt briefly with 
manned military aircraft, guided missiles and heli- 
copters, as well as one other branch, general aviation. 
I will leave the rest of these matters to my written 
Paper, but I would like to make one comment on 
general aviation. 
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U.S. civil aviation 1958 


The tremendous increase in what the Americans 
call general aviation — small aircraft doing all the 
odd jobs other than commercial services — is one of 
the extraordinary things about aviation in the United 
States today (Fig. 24). 

There are 96,000 general aviation aeroplanes on 
the United States register. They flew 11,000,000 
hours last year and covered 1,400,000,000 aircraft 
miles. No less than 6,400 aeroplanes were built to a 
value of $135,000,000, which is about £7,500 each. 

We have not that depth of market in this country, 
but I think we have a sizeable market in the 
Commonwealth, where the Americans sell a lot of 
these small aeroplanes. I believe that there is a big 
market for British aeroplanes there, and I hope that 
we shall recognise it and do something about it. It is 
a challenge to our industry when we see the size of 
this business in the United States. 


the civil aircraft situation 


So much for civil aviation, on which this industry 
must depend so much in the future. 

We may perhaps sum up the transport aircraft 
situation in this way. There are today a total of 
5,200 civil airliners in service with commercial air 
carriers of the Western world (Fig. 25). They will 
have to be replaced at a rate of some 250 aircraft 
a year, allowing for the expansion of the business and 
the fact that larger and faster replacement aircraft do 
the work of several of the earlier types. This aircraft 
replacement business is worth, in all, some 
£350,000,000 per annum. 

What we need for this industry is a slice of that 
cake, and we have to win it in the hard, commercial 
world. We in the British aircraft industry are in 
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Through all these 50 years, British aviation has 
been in the van of progress. Now, at the dawn of a 
sixth decade — the start of the second 50 years — 
we are entering the Space Age, the period of high 
supersonics, and perhaps of low production. 


The position which the United Kingdom can and 
should carve out for itself in aeronautics in this new 
decade is, I believe, of predominant importance to 
the whole nation. The issues are far wider than those 
which any individual company or association can 
tackle. There is a dominant need for clear and con- 
cise thinking and for policy decisions on the part of 
the Government. In such a complex field, the right 
road to follow can be determined only by a com- 
prehensive review against the widest background. 

The situation can, in fact, be summed up well in 
the words of the Cadman Committee’s report to the 
Government, written in 1938, but as true today :- 

“Foreign manufacturers, American in particular, 
not only dominate the European market, but have 
gained a firm foothold in the Dominions, a position 
which national and Imperial reasons alike make it 
important to retrieve. 

“Tf, as we assume, the Government desire this 
country to take a leading place in civil aviation, much 
re-organisation and additional expenditure of public 
money will be necessary. 

“British aircraft constructors, without prospective 
orders for civil aircraft, canno, bear the heavy initial 
expense which must be incurred before manufacture 
can commence. It is essential to formulate a specific 
programme of development which will ensure that the 
British operating companies are at all times using 
aircraft that are in the van of aeronautical progress.” 

And the Cadman Committee went on to recom- 
mend that the Government should “form an Adutsory 
Panel” to “specify broadly the requirements of a 
limited range of types of suitable air transport aircraft 
and should ascertain which constructors would be 
interested in the production of these types. 

“The Ministry would undertake to bear the cost of 
the jigs and tools necessary for the production of 
aircraft of each design. In the event of the aircraft 
being commercially successful, the State should 
obviously be entitled to recover the whole or part of 
its contribution to design and manufacture. 

“The State assistance to the construction industry 
should be a reasonable supplement to commercial 
enterprise and should enable aircraft of an advanced 
design to be offered at prices competitive with those 
of foreign makes.” 


That was in 1938. It bears re-reading in the light 
of today’s events. The position must be surveyed 
again as a basis for a new policy towards the future 
of British aeronautics. 


Unless such a policy is determined the industry 
may well fade away into other pursuits. Unless such 
defence and civil orders as are available are planned 
to follow on in proper sequence, design teams — 
which have taken decades to build up to an irreplac- 
able repository of knowledge — cannot be kept in 
being. Nor can production facilities, achieved at high 
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cost, be kept potent unless there is a long-term 
solution to the constant problem of matching produc- 
tion requirements to production capacity — neither 
too much nor too little. 


The problems are many and complex and the first 
requirement is to state them clearly. From that we 
need a policy for the years ahead. 


Six points may perhaps be set down as a line of 
attack :- 


1. A policy of a strong British aircraft industry 
should be established, with clear objectives, 
within the financial terms decided. 


2. A defined field of endeavour should be set in the 
five main categories of aircraft : 
(i) transport; 
(ii) general aviation; 
(iii) manned military aircraft; 
(iv) guided flight; 
(v) helicopters. 
Within each category clear, if limited, targets 
should be set in both civil and military fields. 


3. State sponsored research and development 
programmes should be planned to cover each of 
these categories, within the specifically defined 
areas. 


4. Financial support for a series of major projects 
should be determined, on the principle that 
what is worth doing at all must be done 
adequately; and that research without produc- 
tion is useless. 


5. The responsibility of the State Airways 
Corporations for initiating the development of 
British aircraft to meet their future needs should 
be defined again with clarity, and supported 
with money. 


6. A policy of encouraging British aeronautics 
generally should be established, with particular 
reference to both the independent operators and 
to general aviation; thus leading from the 
foundation of a healthy home market to ex- 
panding export sales. 


As Lord Douglas has said: “There is nothing 
which a bit of realistic thinking and sensible policy- 
making cannot put right”, provided policy-making 
is supported by adequate funds to make it practical. 


And as the Cadman Committee said in 1938, the 
objective should be “to produce British aircraft and 
equipment which will satisfy the requirements of the 
British operators, out-rival competitors in world 
markets and enhance our reputation as a manufac- 
turing nation ”. 

Regrettably, perhaps, the financial ticket is the 
passport to success or failure. The millions which are 
being poured into aeronautics and astronautics by 
the United States and Russia cannot be matched 
except by adequate funds to compete in the selected 
fields. How limited these fields should be is the biggest 
policy issue of all, 
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In some quarters it has become almost sacrilege to 
question Treasury dictation on what should or should 
not be spent. One cannot repeat too often that, in 
an industry so bound up with national well-being, the 
inescapable fact is that unless a forward policy for 
British aeronautics is established, after the most care- 
ful analysis of all factors, and then that policy is 
implemented at the cost it requires to achieve success, 
then we shall fall behind for ever in maintaining our 
position as a world power. 





Of one thing there can be no doubt. Whatever 
tasks are demanded of it, technically, the British 
aircraft industry has shown itself capable of 
achieving them at a lower cost than in either the 
U.S.A. or the U.S.S.R. 

And so I say this — in these times of change and 
evolution, we need that clear statement of a Govern- 
ment lead which can be the only means of pointing 
the way ahead and of building on a foundation 
established through 50 years of endeavour. 


DISCUSSION 


In the Chair: 
Mr. D. L. Wiggins, 
M.I.Prod.E. 


Mr. W. E. W. Petter, C.B.E., M.A., F.R.Ae.S. 
(Managing Director, Folland Aircraft Ltd.) thanked 
Mr. Masefield for his most stimulating and excellently 
documented review and suggested that the Institution 
of Production Engineers must possess some electronic 
machine which sampled the climate of the day, 
political and industrial, and on the present occasion 
had suggested the subject of “ Where are we going?” 
The theme of the present Conference had been very 
well chosen, because they were on the verge of a new 
age; the whole situation was one of indecision, with 
a wide range of choices before them. Background 
information of the type which Mr. Masefield had 
provided was essential if they were to go in the right 
direction. 

It was difficult to see how, in the face of the 
appalling development costs which had been men- 
tioned, action could ever be justified when orders 
for only 20 or 30 machines could be envisaged. 
Lord Douglas had shown that British types of civil 
aircraft were rarely used in more than 40’s or 50’s, 
and that had to be accepted as one of the facts 
of life in this country. It was not good business to 
make only 40 or 50 aircraft, and if only ten were 
to be ordered the position would be much worse. 

The British aircraft industry liked to be fairly 
independent, and would wish to be more indepen- 
dent of the official godmother than was possible in 
the circumstances. They had to recognise, however, 
the need for Government support. The excellent 
export figures achieved since the War had all been 
based on that nice lower part of the iceberg repre- 
senting home orders, the Meteors and Vampires and 
Canberras, and even some of their civil exports had 
been at least indirectly assisted in the same sort of 
way. But that help had now been cut short and it 
would be necessary to ask for more rather than less 
Government support for the few projects which 
remained, especially if the numbers were to be very 
small. 


Prestige was all very well, but it could be 
expensive, and practical considerations had to be 
taken into account as well as honour and glory. The 
industry had 80,000 skilled people to maintain in 
employment. It was not just an industrial problem 
of the industry being paid enough for its development 
work to get its money back; it was also a national 
problem of employment and exports. There was only 
a limited amount of money available to pay for 
employment, from which come exports, defence and 
prestige; prestige should be regarded as a “free 
issue’, deriving from the other things, and should not 
be regarded as the primary objective. 


Sir Claude Pelly had mentioned three new types 
of aircraft — the T.S.R.2; a medium-range freighter; 
and a large long-range freighter— which might 
slightly revive the aircraft industry, but it was hard 
to see how any but the third would lead to export 
orders to provide employment for a long time on 
production as distinct from development. 


With this rather sad picture before the industry, 
Mr. Masefield had performed a valuable service by 
raising the whole subject of the supersonic transport. 
The cost of £300,000,000 for developing supersonic 
aircraft was one factor to bear in mind, but there 
were others. Work on this supersonic aircraft would 
use up far too large a proportion of the industry’s 
technical man-power. There was not in this country 
the know-how which was available to the Americans, 
who had aircraft today which were cruising at M:2. 
The British aircraft industry would have to acquire 
that know-how by some means or other if it were to 
produce M:3 transport aircraft. It could not be done 
without grave danger of failure, and they could not 
afford to fail in a matter of this kind. 


Mr. Petter thought, therefore, that Mr. Masefield 
was right, and that a thorough inquiry had to be 
undertaken. They must not be rushed for political 
reasons into a decision of such magnitude, involving 
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not only technical and financial but very important 
employment and export considerations, because it 
might, in effect, stop work in what could be very 
fruitful fields. There must be a wholly independent 
technical consideration of the problem on more prac- 
tical lines than anything done so far. Mr. Masefield 
had pointed out the desirability, if the project were 
taken up, of a higher speed than those recommended 
by the Committee set up by the Ministry of Supply, 
and people concerned with business, finance and 
production must consider these vital points and study 
the whole matter thoroughly before the country 
launched out on an undertaking which might be 
beyond its resources, when compared with those of 
the United States and of Russia. That was a personal 
opinion. 

The collaboration with the United States which 
had been suggested was worth considering. It might 
take many forms. 

What alternatives were there in the development 
of the small general aircraft and in the military 
aircraft field? Why should not an attempt be made to 
develop an up-to-date Bristol Freighter with a 
simple form of turbo-prop engine? There should be 
a demand for such a type in the Commonwealth and 
in newly-developing countries elsewhere. There might 
also be a demand for a small Naval fighter. This 
country had sold four or five small aircraft carriers to 
countries, some in the Commonwealth, threatened by 
subversion, the cold war and local hot wars, but those 
carriers were languishing because there was not a 
small, up-to-date swept-wing fighter which could 
fly on and off their decks. Britain might make money, 
and play a useful role in helping to keep the world 
free, by meeting that need, even if it was not a large 
one. 

In the last few years, Mr. Petter had travelled a 
good deal, in the Commonwealth in particular, and 
he knew that there was a very real fear in those 
countries that Britain, by trying to stay in the “ big 
league,” might leave them high and dry so far as 
provision for their more limited and less expensive 
needs were concerned. It was worth considering 
whether the British aircraft industry could not put 
some of its eggs in that basket, not only for prestige 
of the kind that mattered but also from practical 
motives. 

He felt that Mr. Masefield had presented a most 
valuable Paper. Mr. Masefield had quoted the Book 
of Common Prayer, and Mr. Petter wished to do so 
as well and to express the hope that the Paper would 
enable them to avoid the pitfalls of doing those 
things which they ought not to do, and of leaving 
undone those things which they ought to have done. 


Mr. Masefield expressed general agreement with 
Mr. Petter’s remarks. On the particular question of 
what ought to be done, he said that certainly, as 
Lord Douglas had pointed out, there was a real field 
for a Viscount Replacement; the world wanted one, 
even if B.E.A. and B.O.A.C. did not. There was also 
the old and succulent chestnut of the DC-3 Replace- 
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ment, and moves were being made there. There 
could also be, as had been suggested, a new examina- 
tion of ways of getting costs down. On analysis he 
believed it would be found that the cheapest way of 
carrying people relatively short distances, though it 
was unfashionable, was by the use of two large, well- 
tried piston engines, unpressurised. If it were possible 
to sell an aeroplane of that sort and the public would 
ride in it, that would be the cheapest way of flying 
today. But would it sell? 

The French aircraft industry provided an example 
of some of the things that Mr. Petter had mentioned ; 
they had had a few striking successes in a limited 
field and it might be worth looking at the sort of 
approach which they had adopted. Mr. Masefield 
believed that there would be a real demand for a 
light aeroplane which would be a sort of “ Jaguar 
car in the air,” and that the R.A.F. could well spend 
a little money on a communication aeroplane of that 
kind. There was a great deal that could be done. 
Some of it might not be very sophisticated, but it 
would provide work, and work was what they all 
needed. 


Mr. E. Turner (Chairman and Managing 
Director, Blackburn & General Aircraft Ltd.) con- 
gratulated Mr. Masefield on his Paper and said he 
was beginning to think that, almost for the first time, 
there were signs of a certain amount of agreement in 
the industry. Often it was found that the various 
companies disagreed so violently that it was 
impossible for the industry to have a policy, but he 
agreed wholeheartedly with almost everything iin the 
Paper. He felt, however, that it did not do sufficient 
justice to the aero engine side. The aero engine 
business was still about 40°/, of the total business of 
the industry. 

Mr. Masefield had referred to the divergence 
between high speed and high cost on the one hand 
and medium speed and low cost on the other, and 
there was a divergence on the aero engine side as 
well. The engine makers would be keener than most 
of the airframe makers to see the development of 
supersonic transport, because they were willing to 
sell their engines to the Americans or to anyone else. 
Below the supersonic level, where the great future 
of the British industry would probably lie, we had 
an advantage compared with the U.S.A. in our much 
lower labour costs, and if we could produce an air- 
craft in quantities comparable with those common in 
America, we could beat the Americans. It would not 
be possible to get those quantities in the field of 
supersonic aircraft, which was perhaps another reason 
for concentrating on the lower-cost, lower-fare 
business; but it was worth saying, in the presence of 
Lord Douglas, that until it was possible to get some 
real economics into aviation generally and have a 
suitable fare differential, however cheaply British 
production engineers could produce aircraft which 
were cheap to operate there would be no market for 
them, so long as the passenger had to be charged 
the same amount for travelling in a Ford Zephyr as 
he paid for travelling in a Rolls-Royce. 
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Mr. Masefield accepted the criticism of the Paper 
for its treatment of the aero engine side of the 
business. He had tried, he said, to be general rather 
than specific there, but he had in mind two Bristol 
Centaurus engines as the cheapest way of carrying 
100 people, and he thought that if this country did 
come to collaborate with the United States on a 
supersonic aeroplane, British engines might be part 
of that collaboration. With the rest of what Mr. 
Turner had said he entirely agreed. 


Professor E. J. Richards, M.A., B.Sc., F.R.Ae.S. 
(University of Southampton) said it struck him that 
not sufficient emphasis had been laid on _ the 
whole problem of increasing the domestic market in 
this country. There was always a tendency in aviation 
matters to look abroad and to assume that there was 
not likely to be a large development of domestic 
aviation; but, looking at other products of this 
country, we sold motor cars abroad because there 
was such a large sale for them here, and we sold 
whisky abroad because in the past so much had been 
drunk here. It was important, therefore, to see 
whether or not the domestic market for civil air- 
craft could be extended. 


In that connection, he felt that there was a new 
and revolutionary step which could make a big 
difference, namely, the successful automatic landing 
and take-off achievements of this country. Aviation 
here had been hindered partly by the short distances 
involved but mainly, he thought, by the weather. 
With automatic landing and take-off there was good 
reason to try to expand the domestic services to a 
very large degree. He would like to know whether 
or not the extent to which the domestic services could 
be enlarged was in fact greater and whether, for 
instance, the development of air travel over distances 
such as London to Manchester had such promising 
possibilities that it would, like the consumption of 
whisky, open the door to greater exports, in this case 
of small civil aircraft. Had that been looked into? 
It seemed an important matter to investigate. There 
was a good deal of talk of putting satellites into space 
and building M:3 aeroplanes, but at'a lower level 
there might be a good market which was being 
neglected. 


Mr. Masefield agreed, but thought the question 
was more one for Lord Douglas to answer. He was 
delighted to see that B.E.A. had specified automatic 
landing for the D.H.121. The real problem presented 
by the domestic services, however, was that they were 
sO expensive as a result of the tax on fuel which 
applied to flying within this country, and the very 
high costs of short haul. With automatic landing, 
however, it would be possible, as Professor Richards 
had said, to overcome that other great obstacle to 
the development of domestic air services, irregularity 
in the Winter. It had been Mr. Masefield’s experience 
in his B.E.A. days (and he felt sure that it must 
have happened in the past Winter) that an early 





foggy period killed traffic for the rest of the Winter, 
because people were frightened off until the Spring. 
If that difficulty were overcome there should be much 
greater development of domestic air travel, and he 
hoped and believed that that would happen. 


He felt that if only it were possible to get a small 
“executive transport” aeroplane flying in this 
country great use would be made of it, but it was 
necessary to get the Government to realise the 
importance of such a development. The attitude of 
mind which had led to the closing of Croydon 
aerodrome, which a few years ago had had more 
movements than London Airport, did not help this 
development. It should be made clear that this 
market could be important to British industry in the 
future. It was a market which should be developed. 


Lord Douglas of Kirtleside (Chairman, B.E.A.) 
agreed up to a point with what Professor Richards 
had said but pointed out that the big problem was 
the short distance of the internal routes. With 
hardly any exceptions B.E.A. did not make a profit 
on any run under 250 miles; for instance they 
barely broke even on the London-Paris route, where 
there were a great many passengers, because the 
distance was so short. With a short run there was 
the whole business of landing fees, getting the 
passengers from the airport to the aircraft and 
putting them on board, and so on, and the 
same at the other end, so that it was difficult to 
make the fare cover the cost. That, he thought, 
was the main obstacle, though he agreed that auto- 
matic landing would make some improvement. 


Mr. A. Vines, A.F.R.Ae.S., A.M.I.Prod.E. (Pro- 
duction Director, Fairey Aviation Ltd.) referred to 
one matter about which not much was said in the 
two stimulating Papers which had been presented. 
They were now looking six or seven years ahead. 
Anyone who had travelled by road from London 
to Southampton that morning would probably have 
followed a long string of enormous lorries creeping 
along the road. The railways had failed to provide 
a satisfactory service for goods; had they done so, 
there would not be so many lorries in use. Before 
long the roads would become completely congested 
with lorries and it would be necessary to take to 
the air for internal short-haul transport. 


If there was to be efficient transport inside the 
country, and there was no alternative to the air for 
that transport, it would be necessary to provide an 
efficient transport service to other countries. Lord 
Douglas said in his Paper that the aircraft industry 
of today would have to replace the shipbuilding 
industry of former decades which built thousands of 
tramp steamers to deliver goods made in this 
country all over the world. At present the main air 
lines did not seem keen on delivering big consign- 
ments of goods over long distances, but it was 
necessary to have a really efficient transport system 
for heavy as well as small goods, and it seemed 
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probable that there was an enormous market waiting 
to be opened up for the efficient transport of goods 
not only inside this country or inside Europe, but 
covering the whole world. Such a service would 
require not 10 or 20 aeroplanes but hundreds, and 
possibly thousands. 


A comparison of railway goods stations with 
passenger stations would give an idea of what would 
be required ; there might be 50 runways with hundreds 
of freighters coming in and with short-haul planes 
to deliver the goods to the place of use. It should 
then be possible to show the world how to deal 
with the transport of goods. 


Mr. Masefield said that domestically it might 
be a question of motorways as against internal air 
transport. He was not sure which would cost less. 
The market for air freight existed if the cost could 
be brought down. It was a question of cost per ton- 
mile. If the cost per ton-mile could be brought below, 
say, one shilling, there would be a tremendous field 
for development. But freight would not pay high 
ton-mile costs unless for special items such as gold 
or racehorses; for the “common or garden” stuff, 
it did not matter whether the transport time was 
two hours or 200 so long as the transport was cheap. 
At the moment air transport had not got the costs 
right, partly because it had gone after “speed at 
any price” and the aircraft industry had not been 
asked to produce a low cost aeroplane. If they were 
asked to produce an aeroplane which would carry 
30 tons for 1,000 miles at the lowest possible cost, 
he believed that it would be possible to get down to 
the right figures. But they had never been asked to 
do it or been given an order on that basis. That was 
a challenge to the operators. 


Mr. Vines pointed out that the aircraft industry 
had never advertised the fact that they could do it. 
He felt sure that the machine tool industry would 
gain enormously if it were able to ship its machines 
complete. Almost every machine from Europe came 
in with all the electrics corroded and unusable. The 
aircraft industry should sell the idea of freight trans- 
port by air. 


Mr. Masefield agreed. 


The Rt. Hon. the Earl of Halsbury (President 
of the Institution) asked Mr. Masefield to elaborate 
on the concept of very fast aeroplanes doing a shuttle 
service across the North Atlantic, so that only four 
were necessary. How would that fit the physiological 
requirements of passengers? No one would want to 
pay a premium with his firm’s money in order to get 
up in the middle of the night or go to bed just 
before breakfast. Flying west the aeroplane would 
beat the clock and there might be a uniform loading, 
but flying east there would be a heavy peak load 
of people who wanted to leave at two o'clock in the 
afternoon and arrive in London at ten o’clock local 
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time. It seemed, therefore, that the load would be 
peaked at one end and spread at the other. 


Mr. Masefield, agreeing with Lord Halsbury, 
remarked that it had been said that the only way to 
get full utilisation of a supersonic aeroplane was to 
keep on going West. If one went from London to 
New York, San Francisco, Sydney and so back to 
London it was fine, because one arrived everywhere 
in time for breakfast. One reason why it would be 
difficult to make the supersonic aeroplane pay was 
that the utilisation would inevitably be lower than 
with an aeroplane taking longer on the journey, and 
the supersonic aeroplane would spend more time on 
the ground. A supersonic aeroplane carrying 150 
passengers and making three round trips a day 
would suffer from the fact that no one would want to 
travel between midnight and 4 a.m., and the present 
difficulty in securing good utilisation of the seats 
would be multiplied many times by high speed. 


He believed that when they examined the 
economics of the problem they would be horrified. 
He did not believe that pre-production costs of 
£300,000,000 could be written off. Somebody had 
to pay that cost, and the air transport operators 
would probably be asked to do so. 


There were other problems, of which one was 


-noise. It would be necessary also to climb up 


35,000 ft. subsonic before becoming supersonic, which 
again would affect the utilisation of such aeroplanes. 


Air Vice-Marshal G. R. C. Spencer, C.B., 
C.B.E. (Technical Liaison Officer, Wm. Jessop © 
Sons Ltd.) asked how, if only a few M:3 aircraft 
would be required, it would be possible to justify the 
manufacture of the 100 needed in order to make a 
commercial profit. 


Mr. Masefield replied that it could not be done, 
and that was why he thought it unlikely that this 
project would come about. It should be examined 
from the wider aspect, because it would be foolish to 
say that they would not embark upon it because it 
was too difficult or expensive without being sure 
that all sides of it had been examined; but his point 
was that if there was a production of only 10, and 
they cost £30,000,000 each, they would not con- 
stitute an effective output from the production point 
of view for this country, or from the design point 
of view or from the operating point of view. Thus 
it might be found that the supersonic aeroplane was 
not worth doing. He did not want to be dogmatic 
about it before it had been examined in all its aspects. 
They did not want to rule themselves out of the 
“big league” until they were sure that the “big 
league” was not for them. 


The Chairman, on behalf of the Institution and 
of. everyone present, thanked Mr. Masefield for his 
Paper, and the Conference then adjourned until the 
following day. 
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PACKING FOR TRANSPORT AND EXPORT 





OME time ago, passing through London, I 

noticed an ordinary covered delivery van in an 
unimportant street unloading goods — eight wooden 
cases about 2 ft. 6 in. cube, marked “GLASS WITH 
CARE ” and at a guess weighing about | cwt. These 
were apparently intended as stock for a warehouse. 
The driver of the van carefully placed an old lorry 
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tyre cover on the road under the lowered tailboard 
and proceeded to slide and push the cases, one by one, 
over the end of the van to fall on the cover, from 
where they were trolleyed into a warehouse. 

Neither a new nor a bad idea except for one thing 
—three out of the eight cases fell corner down 
through the centre of the cover, and this corner hit 
the roadway with a resounding thud. 

I make no apology for this little story except that 
it leads directly into the first part of this talk — 
PACKAGING FOR TRANSPORT — which really 
means packing to meet transport hazards. 

Both the driver and his tyre are a good example 
of transport hazards. The pathetic part is that one 
cannot say he acted completely without thought but 
rather that he acted without complete thought. 

Let us start by considering the more normal 
hazards of transporting goods from one point to 
another. In the first instance transit hazards should, 
I think, be defined as follows :- 


1. short duration, 
2. rough handling, 
3. attack by water. 


duration 


In my opinion, and it is purely a personal one, three 
weeks should be considered as the maximum period 
of a transit risk. This appears to be a reasonable time 
expectation for journeys in the British Isles. 
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rough handling 


Considerable damage can be caused by :- 


1. the carriage of goods in road vehicles where 
the load is light and the vehicle’s suspension 
system is therefore not operating fully, resulting 
in excessive bumping and bouncing of the cargo; 


fh 


rail shunting, particularly where the process is 
hurried and also in certain types of yard where 
ramp shunting is used; 


3. dropping, which is generally thought of in 
terms of the human element, but can occur 
with mechanical handling apparatus where 
insufficient care is taken; 


4. overswing on cranes, where the arm of the 
crane is traversed and then stopped, the load 
carrying on pendulum fashion, and if the crane 
driver misjudges the cargo can hit some local 
obstruction, building, ship side etc., causing 
severe damage; 


5. our friend the truck driver who is able, either 
on his own or with the assistance of a mate, 
to drag cases to the tail end of his truck and 
overbalance them into the roadway; 


6. development of stacking pressures, usually 
where storage space is at a premium and the 
only way to save it is to utilise all available 


height. 


water attack 
Damage can be caused by :- 


|. rain— easily achieved, since apart from the 
use of ply cases, softwood cases are not generally 
waterproof ; 


hr 


cases standing in water for considerable periods, 
particularly if outside storage is involved and 
local heavy rain or flooding occurs: 


3. cases travelling as deck cargo and exposed to 
salt spray, and in rough weather, washing and 
sluicing with salt water. 


These, then, are the generally accepted transport 
hazards, of which the majority can be encountered 
by packs travelling in this country. 

To these must now be added the hazards to be 
expected if goods are exported, and these I would 
like to define as follows :- 


1. The extended duration of the transport hazards 
previously mentioned. 
2. Greatly increased risk of climatic hazards. 


3. The possibility of storage under adverse 
conditions. 


transport hazards 

These remain as previously outlined, but can be 
accentuated due to increased duration and the advent 
of climatic changes, which may render the pack less 
able to overcome them. 
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climatic hazards 
These include :- 


1. moisture vapour penetration due to high 
ambient relative humidity coupled with acute 
temperature change characteristics ; 


2. mould growths; 
3. insect attack, such as termite and syrex wasp. 


If you will accept the foregoing definitions to cover 
transit and export, I would like now to consider the 
general approaches which a pack designer must make 
in order to arrive at a satisfactory pack, and I would 
like to discuss firstly the rough handling aspects. 


Initially, there does not appear to be a great deal 
of information as to the magnitude of shock pro- 
vided by various forms of transport, but there is one 
common factor which permeates pack design from 
beginning to end. This is usually referred to as “g” 
or the Impact Load Factor, and for this purpose I 
would like to define it as the force generated by a 
sudden change of direction of a moving body. This 
force is related to the weight of the body and as an 
example, if an item having a weight of 10 |b. is 
stated to have an Impact Load Factor of 20 or 20g, 
this implies an impact force of 200 Ib. (10 X 20). 

This I.L.F. can also be considered in terms of 
acceleration and deceleration, and it is usually due to 
movements of this type that the forces are generated. 
Some recent assessments in this country have 
produced figures which indicate that in the average 
transport vehicle carrying a cargo which is in constant 
contact with the floor, accelerations in the order of 2 
to 3g are produced by the suspension system. If the 
vehicle is lightly loaded and the cargo is capable of 
bouncing approximately | in. off the floor, then it is 
possible to achieve figures in the order of 25 to 30g. 
Normal rail shunting carried out at about 6 m.p.h. 
can produce 8g, and dropping and crane overswing 
impacts can produce figures as high as 70 to 100g. 

An American assessment of transport shocks pro- 
duces the following figures :- 


Air Transport 

From lg at 7 C/s to 20g at 500 C/s. 
Road Transport 

From 2g at 7 C/s to 7g at 100 C/s. 
Rail Transport 

From lg at 15 C/s to 24g at 4 C/s. 
Ship Transport 

Stable at $g at 0-50 C/s. 


Various figures of this type have been co-ordinated 
into a series of tests, sponsored by the Government 
and issued in their Packaging Specifications. These 
tests are related to varying weights of pack and with- 
out going into great detail can be summarised as 
follows :- 


dry heat test 


As its name implies, this test simulates desert con- 
ditions and is usually applied as a pre-conditioning 
test which shrinks and embrittles timber, etc., and 
tends to soften other materials such as preservatives. 




















The test consists of exposing the pack to a tempera- 
ture of 140° + 10°F with a maximum Relative 
Humidity of 40% for 48 hours. The pack then passes 
ontothe.... 


bump test 

where the pack is clamped to the table of a bump 
machine in various attitudes, and is subjected to a 
test of 30 minutes duration in each attitude, con- 
sisting of three drops through lin. at 180 + 20 
bumps per minute. This is followed by a.. . 


drop test 

where the pack is dropped in various attitudes on 
to a steel plate wet floated into a concrete block of 
18 in. minimum thickness. The height of drop specified 
is related to the gross weight of the pack, being 4 ft. 
6in. for packs up to 150 1b., 3 ft. for packages of 
over 150 and up to 250 lb., 2 ft. for packages over 
250 and up to 500lb. For packages of 500 lb. and 
over, each end of the package will be lifted in turn 
2 ft. if the length of the package is 11 ft. 6in. or 
more, or to an angle of 10° if the length of the 
package is less than 11 ft. 6in. and allowed to fall 
freely. Also in this weight range is the.... 


impact test 

where each end of the case strikes a 12 in. wide 
rigid beam at 6 m.p.h. 

The accent now changes to tests geared to climatic 
conditions, the first of which isa.... 


rain spray test 
involving 30 minutes exposure to water spray on 
each of the four top corners of the pack. 


immersion test 
Here the pack is immersed to a depth of 6 in. in 
water at 60- 80°F for a period of 20 minutes. 


damp heat test 

Where the packages are placed in a_ tropical 
chamber, the internal conditions of which involve a 
24 hour test cycle as follows :- 

12 hours at 95° + 4°F, Relative Humidity 95 - 
100%. 

12 hours cooling with condensation, during which 
the temperature must fall to 68° + 10°F for a 
period of not less than 5 hours, during which 
time the temperature shall be maintained at 68° 
+ 10°F, and finally a heating period during 
which the temperature shall rise to 95° + 4°F 
and the relative humidity to 95- 100%. The 
pack shall remain in the chamber for four com- 
plete 24-hour cycles. 


These are the main checking tests in the schedule, 
but if required vibration tests, in which the package 
shall be vibrated for periods of 15 minutes in each 
of three directions throughout the range of 1-15 
cycles per second and at an amplitude of .05 in., can 
be called for. 

An additional Drop Test may be required, also a 
Static Load Test and in certain instances a long 
term Storage Test. 

Of these tests one has been selected as the basis 
upon which pack protection is calculated. This is 








the Drop Test, and at this point we now return to 
the “‘g”’ figure or Impact Load Factor where it is 
related to a specific cargo. In this instance, if a cargo 
is said to have a “g” figure or I.L.F. of 20 we are, 
from the packaging aspect, saying that it can absorb 
a shock equivalent to 20 times its own weight with- 
out breakage. 

Assuming that a “ g ” figure is available for a given 
cargo, the next step is to select a cushioning material 
or suspension system which will best suit the static 
and dynamic conditions. The static conditions 
demand that the static load of the cargo shall not 
be sufficient to create permanent distortion of the 
cushion or suspension system. The dynamic aspect 
demands that the cushion will deflect the required 
amount in order that the deceleration of the cargo 
will be held below 20g, 1.e., the Impact Load Factor 
of the cargo. 

There is a very simple formula which can be used 
as a guide to the selection of a suitable cushion or 


2H 


suspension system. This is “g” = —, where “H” 


is the height of drop test in inches, “g” is the 
Impact Load Factor of the equipment and “d” is 
the deflection required from the cushion or suspension 
system. 

There are now available several good cushioning 
materials in the form of expanded rubbers and 
plastics, rubberised hair and high deflection rubber 
mountings, and in general the available dynamic 
data will make the selection of a cushioning material 
a simple process, particularly where the I.L.F. is 
above 15. It can, however, be a considerable problem 
where the I.L.F. is below this figure, and the static 
load is not great. This problem arises because there 
are not many cushioning materials of ultra light 
density and high deflection, and since from a 4 ft. 
6in. drop height an item having an I.L.F. of 10g 
would require a deflection of 12 in., it can easily be 
seen that an item of small proportions and light 
weight would either have to vanish down a well in 
the cushioning material and re-emerge or, due to its 
light weight, would fail to deflect the cushion fully. 

I regret I have no answer for this particular 
problem. 

Now, a word more about this elusive Impact Load 
Factor. This is really the key to all good packaging 
design, and strangely enough is one of the most 
difficult figures to obtain for any equipment. Except 
in the case of certain Government equipment it does 
not form part of the normal design requirement of 
any type of structure, but it is of the utmost impor- 
tance when the item has to be packed and 
transported. 

It is a figure which the Design and Stress Office 
should be able to supply, but in many instances 
cannot, and generally speaking the only accurate way 
of finding it out is to break up at least three of the 
equipments concerned under calibrated test condi- 
tions, in order to find out at what shock level or in 
what vibration frequency range they break up. 





327 





Quite likely you may say: “Is it worth while?” I 
can only suggest for your consideration the following 
data : 

Assume that a 12 in. cube has to be packed to 20, 
30 and 40g. This “g” figure would produce three 
packs in the order of 35 in. cube, 27 in. cube and 
24in. cube assuming a 4ft. 6in. drop test. This 
provides a maximum variation in the order of 17 cu. 
ft. which on a large consignment could mean an 
up-draught of 100°/ on the shipping volume. Apart 
from the protection achieved, I think this is the most 
important point in favour of accurate “g” figures 
for the packing of equipments. 

Having taken some steps to safeguard the cargo 
from physical damage, let us now look briefly 
at the steps to be taken to protect it against climatic 
hazards. Generally speaking, preservation of this type 
falls into two categories: (a) hard and soft preser- 
vatives such as lanolin and beeswax compounds, and 
(b) the various ranges of greases and oils. These are 
mostly used to cover machined surfaces and for the 
more robust types of machinery, and in general are 
more suitable for transit and the shorter duration 
export exercises. 

Where the complexity of the equipment, however, 
will not allow of their application, then a desiccated 
barrier system should be used and this in particular 
where long storage under adverse climatic conditions 
is expected. 

These barrier materials are interesting, and the 
commonest forms are : 


1. laminated foil and polythene, both of which 
are heat sealable; 


2. a new plastic-metal material which is high 
frequency sealed and can be provided with a 
form of plastic closure which is nominally mois- 
ture vapour proof and is re-usable; 

3. liquid plastic spray application and metal con- 
tainers which are either soldered, welded or 
gasket sealed. 


All these barriers are best used with desiccant such 
as silica gel or activated lime to obviate the danger 
of condensation. Each of the materials, with the 
exception of metal, has a moisture vapour penetration 
rate, that for laminated foil being 1 gramme/sq. 
metre /24 hours, and for .018 in. polythene 2 grammes 

sq. metre /24 hours. Plastic and metal barriers would 
appear to be less than 1 gramme/sq metre per month, 
but this is not finally established. 

This moisture vapour penetration rate is used to 
assess the quantity of desiccant required, the standard 
formula being :- 

ARM D 


60 2 


where “A” is the area of the barrier in sq. ft., “R” 
is the moisture vapour penetration rate, “M” the 
storage period in months and “D” the weight of 
hygroscopic dunnage within the barrier in Ib. 

We are now at the stage where the main risks are 
known and the “tools of trade” in the form of two 
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simple formule and various materials are available. 
The next stage is how to apply them. 

I understand that the major interests represented 
at the present meeting are machine tools, diesel 
engines, factory machinery, aircraft, electrical equip- 
ment and instruments, and I would like to group 
them as follows :- 


Group 1. Machine tools, diesel engines and factory 
equipment. 

Group 2. Aircraft. 

Group 3. Electrical equipment and instruments. 


1. machine tools, diesel engines and factory 
equipment 


The main characteristics of this type of cargo are 
that they are physically strong but, due to the high 
incidence of castings, can be damaged by impacts of 
low time duration which tend to fracture castings. 
Also, they are particularly prone to corrosion damage 
due to the number of machined and ground surfaces. 

The first approach should be a detailed examina- 
tion of the equipment to assess any weak points from 
a packaging aspect. In this range, these usually take 
the form of relatively large masses situated high up 
in the structure and often in themselves mobile in 
relation to the main part of the structure. 

It is always a good thing to assume that no matter 
what precautions are taken it is possible for a pack 
to travel in any position, and therefore all parts of 
the cargo structure should be examined with this in 
mind and the question asked “ Would you be happy 
if the cargo were turned upside down or into any 
other position but the normal, and subjected to 
shock” ? Where the answer is “ No’’, then considera- 
tion must be given to dismantling the dangerous 
items where this is possible, or alternatively creating 
within the pack some furniture or strutting which 
will satisfactorily strengthen the items concerned to 
withstand this form of treatment. 

Many machines also have a form of motor 
mounting which, unless it can be removed, is 
dangerous while in transit. This usually takes the 
form of a platform hinged on one side and carrying 
a driving motor operating through a belt system, 
the swinging platform being used to control the 
tension on the belts. The mechanism controlling the 
amount of movement in this platform is seldom 
strong enough to withstand the order of shock 
generated by the platform, and if it breaks, or if the 
hinged points of the platform are insufficiently strong 
and break, then considerable damage can result from 
this loose weight moving about within the equipment. 

Generally speaking, the holding down bolts or 
lugs. cast in the bed-frames of machines are not 
strong enough for packing purposes, and it is better 
to surround the base of the machine with a sill or 
frame which contains it, and then to apply down- 
ward pressure by means of additional furniture over 
the top of the machine to maintain it within the 
sill. 

Unless actual tests have been carried out, it is 
practically impossible to assess an accurate Impact 
Load Factor for this type of equipment, but some 











elementary calculations based on the cross-sectional 
area and shear stress of weaker sections may help 
to establish a usable figure to work upon. If sling 
irons are to be used on the case carrying the equip- 
ment, the position of these should be intelligently 
related to the C.G. of the cargo. 

For this type of pack, cases having exceptionally 
heavy strong base structures should be selected, the 
bases being of the skid or frame type. When 
designing these it is a good approach to imagine that 
the complete cargo should be lifted on this base 
using it as a pallet, without the additional strength 
supplied by the sides and ends. 

The next approach is to examine the equipment 
from a corrosion aspect. Note should be taken of 
mixed metals in contact which are likely to aid 
corrosion electro-chemically, and also of machined 
or ground surfaces. 

In the case of machine tools, particularly, the 
surfaces under travelling saddles should not be 
forgotten. For short duration transport all the 
machine surfaces should be well covered in soft 
preservatives such a lithium grease, and preservative 
oils. For longer periods, hard preservatives are better 
and in the case of protracted storage a moisture 
vapour barrier would be essential. 

In the case of petrol or diesel engines, normal 
engine anhibiting should be carried out by the 
manufacturer after test, and all inlet and exhaust 
apertures sealed off. 

When a moisture vapour barrier plus desiccant is 
considered necessary for this group of equipment, 
bear in mind the heavy loadings involved where the 
barrier passes under the cargo, and endeavour to 
spread the load over the barrier as evenly as possible. 
A sturdy ply deck or raft can often achieve the 
desired result. 

It may be of interest that between 1956 and 1958 
a test was carried out to assess protection offered by 
the then standard form of pack for Government 
machine tools, which involved soft preservation and a 
waterproof barrier against a new approach which 
utilised hard preservatives and a desiccant moisture 
vapour barrier. 

The “guinea pig” packs, each containing an 
identical new lathe, were sent to the Tropical 
Testing Establishment, Port Harcourt, Nigeria, 
travelling deck cargo, and there spent some 8 months 
on a jungle exposure site. After checking they were 
transported some 500 miles by road to Lagos and 
there put for a further 54 months on a marine 
exposure site on the beach. The ambient conditions 
on the jungle site were in the order of 90-95% 
relative humidity, annual rainfall 95 in. and average 
temperature 80°F. Similar conditions prevailed on the 


marine site, but with the added hazard of salt air 


and spray and fine blown sand. 

The packages eventually returned to the United 
Kingdom as deck cargo, and upon examination it was 
found that the traditionally packed machine was un- 
serviceable due to rust and corrosion, but the machine 
in the new pack was serviceable and operated 
satisfactorily when power was supplied. 


An interesting phenomenon which, while not 
frequent, can cause considerable embarrassment, can 
arise from a too-direct form of packing. This occurs 
on .equipments which have ball or roller races fitted, 
and is divided into two forms of damage, false 
brinnelling and fretting corrosion. 

A rough definition of these two conditions is as 
follows :- 


False Brinnelling takes the form of a breakdown of 
the surface of the race caused by too high a loading 
at the point or line of contact of the ball or roller 
accepting the main load. A hammering or vibration 
similar to rail transit conditions is most likely to 
cause this effect. 


Fretting Corrosion. This is a more complex 
sequence of events, and possibly the elementary 
explanation is that no matter how finely finished, a 
micro-examination of a machined metal surface will 
look like a cross-section of the Alps. If two such 
surfaces are in contact and are then vibrated, the 
peaks of the Alps will be knocked off and fall into 
the valleys. This allows virgin metal surfaces to be 
exposed and oxydisation commences. The debris 
resulting consists of a complex mixture of metal and 
oxide and since the amplitude of the vibration pro- 
vides insufficient movement between the surfaces to 
sweep this debris away, abrasion is added to the 
general destruction. 


This particular type of problem, although present 
in individual instances in engineering for some time, 
was brought into the limelight from a packaging point 
of view when the Americans endeavoured to trans- 
port jet engines trans-continentally by rail, and it was 
found that many cargoes had ruined bearings before 
having done any work other than their test running. 
Although not yet fully complete, the study of these 
two problems would indicate that two forms of pre- 
vention should be used in conjunction — special 
lubrication and auto-rotation of the rotating masses. 
A further approach can be made if it is possible to 
establish the precise frequency and amplitude of the 
vibrations which affect a particular equipment, and 
to insulate the equipment from this range of vibra- 
tions by a suitabie filter medium. 


2. aircraft components 


This group covers the major spares components of 
aircraft, engines and ancillary equipment. 

Looking first at the major components, which are 
usually aerofoils, control surfaces, fuselage sections, 
etc., there are several problems facing the pack 
designer. In many instances, there is a lack of strong 
attachment points which can be conveniently used for 
holding the components in the case, and as the 
current trend of opinion quite rightly deplores the 
use of contour formers which tend to transmit case 
distortion to the component, considerable ingenuity 
has to be exercised to hold the component success- 
fully. It is, however, possible, by the use of properly 
made metal brackets, to make use of hinge points and 
spar attachments, but caution must be exercised, 
particularly if spherical mountings or ball faces are 
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fitted, and in the provision of suitable bushes for 
holes. 

However, I feel that the design approach for this 
type of equipment should embrace the following 
points :- 

Initially every effort should be made to utilise the 
main attachment points used for the assembly of 
the aircraft, since obviously these are well stressed to 
withstand distortion. It is also desirable that in 
selecting these main holding points, an attempt should 
be made to dispose these along the axis of the case, 
or alternatively to triangulate the pickup points. 

A common form of this technique is found on 
wing packs, where the root ends of the main spars 
are attached to the end of the pack by way of metal 
brackets and rubber mountings, which provide the 
necessary flexibility required to insulate the com- 
ponent from case distortion. The outer end of the 
wing is carried in a frame steady, side pressure being 
taken by rubber pads bearing on the spar lines where 
the item is virtually incompressible. Vertical move- 
ment can frequently be contained by the use of a long 
well-cushioned shoe under the leading edge, which is 
traditionally packed downwards at or adjacent to the 
frame steady, and also by using one of two of the 
aileron hinge points acting against rubber pads to 
prevent upward movement. 

In all large aircraft components it is essential to 
study the effect of case distortion, as many of the 
cases have a poor girth-to-length ratio. I would also 
add that the use of rubber mountings does not imply 
cushioning as such, but purely as a form of universal 
mounting which will allow case distortion to take 
place but will not transmit this distortion to the 
component. 

The type of case or container used for large air- 
craft sections should be considered. R.A.F. practice 
for some years, which has proved satisfactory, makes 
use of a transit cradle for large components, which 
usually takes the form of a rectangular timber frame- 
work carrying within its dimensions the component 
concerned. This type is used for transit in this 
country only and is usually referred to as a 
“restricted ” container. Since the Service may also 
have to send components overseas, it is usually the 
practice to produce a case design at the same time 
which will readily absorb the furniture and attach- 
ment points used on the cradle, and if the component 
is going for export, it is transferred into this type of 
case. 

In many instances, the cases for this type of 
component are large and have very considerable areas 
of sheathing. The likelihood of panting taking place 
is strong and the advisability of introducing internal 
cross or diagonal strutting from side to side of the 
case must be considered. All large openings in the 
component should be blanked off with a waterproof 
paper or other barrier, and these are generally taped 
into position. 

Where the skin of the component is polished, metal 
finish hard preservatives should be applied to take 
care of corrosion. 

This approach has been found satisfactory over a 
period of years, and although the lack of cushioning 
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or suspension systems may seem odd, this is largely 
brought about by the comparatively large nature of 
the equipment in relation to its weight. In the case, 
however, of the smaller spares items, cushioning of 
the wood wool float or rubberised hair type is often 
employed. 

With regard to the packing of aircraft engines, 
and in particular jet engines, this has opened up a 
complete new field of requirements and design 
problems. Engine packs are now required to undergo 
rough handling and climatic tests, not only by 
Government departments, but frequently by the 
engine manufacturers themselves, the reason being 
that the average jet engine has an Impact Load 
Factor or “g” figure of about 10, and in order to 
survive the tests packs must be designed with suspend- 
sion systems allowing deflection in the order of 4 in. 
and capable of handling loads of the order of 2,500 - 
5,000 Ib. 

It is usual to pack engines on a transit stand and 
then to suspend this stand within the case. The design 
approach is to consider first of all the engine stand, 
‘which is also frequently used apart from the case 
as a servicing or overhaul stand. These are usually 
made from either steel section or tube, and must be 
designed to offer the maximum accessibility to the 
engine and be stressed to accept shocks somewhat 
in excess of the Impact Load Factor of the engine 
itself. I can assure you that there have been cases 
of engine stands collapsing during testing, because of 
this factor not being fully appreciated. In addition 
to this, provision must be made on the stand for the 
acceptance of the moisture vapour barrier. 

The next approach is to devise a suspension system 
which can cope with the combined dynamic load 
of engine and stand, and produce the required 
deflection. At present the commonest form is to use 
high deflection rubber mountings, to which are allied 
hydraulic dampers, since the natural frequency of 
the system falls within the frequencies generated by 
transit conditions. Successful designs have also been 
produced using hydraulically damped coil spring 
units similar to those employed on many vehicle 
suspension systems. 

It is essential that a first-class barrier material be 
provided, since it is not feasible to preserve jet engines 
with any of the normal ranges of preservatives, and 
barriers to-day are faced with an exceedingly difficult 
new hazard in that many of the lubricating oils used 
for jet engines are capable of acting as solvents to 
most of the plastic materials available; therefore 
considerable attention must be given to the selection 
of a suitable material. 

In relation to the transport of jet engines, may I 
remind you that this is one of the fields wherein 
false brinnelling and fretting corrosion of bearings 
can flourish. 


3. electrical equipments and instruments 


As representative types of equipments which fall 
within this category I would suggest electronic racks 
and cabinets, computer and radar equipments, radio 
sets, player desks, tape recorders, voltage and amper- 
age meters, etc. 




















This range of equipment, because of its great 
variation in structure strength and vulnerability from 
vibration and shock aspects, requires the most 
accurate form of packing that can be devised and 
also the closest study before any attempt is made to 
design a pack for it. It is in this range that the full 
unplication of the “ g” figure or Impact Load Factor 
becomes apparent, and also, because it is not possible 
to apply skin preservatives to this type of equipment 
because of the complexity of its make-up, anti- 
corrosion technique must be of a high order. 

These factors, therefore, lead the approach to 
successful packing into two definite lines :- 


1. the provision of maximum physical protection 
and 


2. moisture vapour barriers plus desiccant. 


As usual, the first approach is a detailed analysis 
of the equipment itself in order to segregate the weak 
and strong points for consideration. It will frequently 
be found, in carrying out this exercise, that although 
the structural strength of the equipment is ample 
while it is comfortably contained in its can or rack, 
for it to perform its duties satisfactorily, any attempt 
to rough handle it would cause disaster. Common 
forms of danger encountered are large oil filled 
chokes and condensers attached to light alloy decks 
by means of B.A. screws. 

Again, if one considers these when the equipment is 
on a side or an end and is subjected to shock, the 
full implication of the cantilevered masses and forces 
generated will be realised. 

Another difficulty which is frequently encountered 
is the provision on a heavy chassis of a comparatively 
lightweight guard rail system which can only barely 
support the weight of the equipment for repair 
handling on a bench, and is certainly incapable of 
supporting any shock loadings. This type of factor 
makes clear the necessity for an accurate Impact 
Load Factor for the equipment, and it is only if this 
figure is reliable that an efficient pack design can be 
evolved. 

The general approach to this type of packing is to 
hold the equipment between felt faced blocks or 
surfaces within a light ply case. This case is then 
cushioned with a suitable material or suspension 
system into an outer container. Where possible the 
moisture vapour barrier should be positioned around 
the equipment itself in order to obviate any 
unnecessary hygroscopic material within the barrier. 
In doing this, great attention must be paid to any 





sharp projections on the equipment which could 
puncture the barrier and these must be padded and 
masked before the barrier is fitted. 

Where it is not possible, by reason of the nature 
of the equipment, to put a barrier directly round it, 
the next best approach is to put the barrier round the 
outside of the inner box, and to make allowance for 
the increase in desiccant to cover the box and its 
furniture now included within the barrier. 

Tests carried out on some hundreds of packs of 
this nature have shown them to be satisfactory both 
from a rough handling and a corrosion prevention 
aspect. 

Many times the question is asked “ Why should a 
good equipment be risked in a pack test?” This can 
be avoided if an accurate Impact Load Factor exists, 
and the method is to use a resonant free dummy load 
in the pack which has the same load distribution as 
the original equipment. This is instrumented with an 
accelerometer and recordings taken; if these compare 
favourably with the I.L.F. stated then the pack can 
be accepted. But remember that an equipment, or 
more than one, may have to be sacrificed to obtain 
an accurate I.L.F. 

If taken in detail, any one of the groups of equip- 
ment so briefly covered in this Paper could provide 
material for a course on packing in itself, and there- 
fore, in a short review, the detail has had to be 
neglected in favour of a broader approach which if 
disappointing, will I trust be forgiven. 

And now to sum up — in producing a pack for any 
given unit of equipment :- 


(a) examine it carefully for strength and weakness; 


(b) consider possible effects of shock with the 
equipment in any attitude — think spherically 
— attack can come from any direction; 


endeavour to establish an I.L.F., however loose 
it may be, and then with a cushioning or sus- 
pension system work towards it; 


e 


(d) assess the corrosion danger and use preservatives 
or moisture vapour proof barriers and 
desiccants ; 


(e) select or design a suitable case, the strength of 
which is in relation, not to the static, but to the 
estimated dynamic loads; 


(f) Finally, review the types of transport hazard 
which you expect the pack to meet and check 
whether you have guarded against each. 
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Partial Line Assembly 
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HE object of this Thesis is to offer a means of 

reducing costs in the machine tool industry by 
improving labour and space utilisation with the 
application of “ partial ” line assembly. 

The urgent need for better labour utilisation has 
been emphasised by Mr. H. P. Potts, M.I.Mech.E., 
Past President of the Machine Tool Trades 
Association, when he stated that the machine tool 
industry :- 

“side by side with a production which in spite 
of a desperate shortage of skilled labour, 
designers and technicians, is constantly 
increasing and advancing in original design.” 
Institution of Production Engineer Journal, 
Vol. 35. No. 6. 


One of the best ways of getting over the shortage 
of skilled labour is to ensure that effective use is made 
of every minute that a man spends on the shop floor. 

A high proportion of the machine tools produced 
in this country are assembled by “batch production 
methods”. That is, the machines are laid on the 
floor in batches and the fitters move from machine to 
machine completing their work. This method 1s 
considered by the writer to be wasteful of space and 
labour. These faults can be overcome by a system of 
‘partial line assembly ” 

This type of assembly is said to have originated 
from the technique employed by the Chicago packers 
for dressing beef. This was to pass a complete animal 
carcass, on an overhead conveyor, down a line of 
butchers. Each man removed a particular joint while 
standing in a fixed position. This process of dis- 


assembly continued until nothing was left of the 
carcass. 

The motor car industry reversed this process, and 
built up from chassis to complete motor car on a 
continuous conveyor. Both these methods brought the 
work to the man. 

In the case of this industry, Henry Ford, who was 
one of the pioneers of line assembly, reasoned that 
pedestrianism on the shop floor could never be highly 
paid, or productive; therefore the whole object of 
planning and layout should be to eliminate this. 

Application of line assembly has this effect. It 
reduces overall costs, and allows for higher earnings 
among skilled men. The last factor attracts and 
retains the best possible type of labour. 

Consider the wages paid to the assemblers in the 
motor car industry and compare them with those 
paid to the assemblers in the machine tool trade. It is 
a fact that the former are paid more. A contributory 
factor to this is the high proportion of walking about 
made necessary by batch assembly of machine tools. 

Visibly, the industrial process consists of passing 
materials through hands and machines. In fact, it is 
passing materials through time. The object of line 
assembly is to convert material into saleable goods 
in the shortest time. 

The work of building machine tools can be broken 
down into two groups, the building of sub-assemblies 
away from the machine, and “fit to machine”. For 
the purpose of this Paper, the work content under 
review is “fit to machine”. Where comparisons are 
made between batch and line assembly, it is between 
the work of “fit to machine” only. The building 
of sub-assemblies is the same for both methods. 




















Some of the smaller machine tool units come 
almost into the category of sub-assemblies. The 
technique therefore for assembly of unit heads, 
described later, can well be applied to this type of 
work. 

Schemes for partial line assembly will differ con- 
siderably between products. The general approach to 
the problem, however, will be the same. This is, to 
list the logical sequence for the “fit to machine ” 
work, then try to anticipate every conceivable 
solution to the problem of how best to complete this. 

It is necessary to define the problem. What is the 
weight of the parts? Which is the logical order for 
assembling? At which stage can these best be fitted 
to machines? Can any of the sub-assemblies be 
broken down still further? Which sub-assemblies 
have to be fitted in strict order? Which can be used 
to balance the required output at a particular stage? 
How many stages? How many hours at each stage? 
How many men are required for the given output? 
And so on, until a complete picture of the work 
content is built up. 

Detailed analysis must be made of the work 
carried out at every stage, with the object of pre- 
senting the work in the correct sequence and at the 
right height for easy assembly. 

Finally, we must consider the checks required 
against the output standards set and the actual 
achieved. Partial line assembly, properly controlled, 
will give a day-to-day comparison between actual and 
standard performance, and enable action to be taken 
to correct any deviation from the standard. 


why “ partial ” line assembly? 


(a) analysis of batch assembly methods and 
comparison with line 


Let us consider the assembly of a machine tool 
with 40 hours “fit to machine” work content, to 
be produced at the rate of 10 per week by the batch 
method, using one man, one machine. 

The machines would have to be laid out in, say, 
two banks of five, and 10 fitters would have to carry 
their tools and materials to the machines during 
the course of erection. This would entail making 
many journeys, backward and forward from the 
work or storage benches to the machines. Using one 
man per machine would mean having 10 sets of 
any special tools required for assembly. 

If we use more than one man on each machine, 
the amount of walking about is multiplied by the 
number used. Thus, if the 10 men were employed 
on all 10 machines during the course of the week, 
there is a 10-fold increase in the amount of walking 
about. 

Applying line assembly to achieve the same output 
of 10 machines per week, we would split the 40 
hours work on each machine into five daily eight- 
hour stages, with two men at each stage. 

At the commencement of each shift, two machines 
would be positioned at each stage for completion. 
The fitters would have their tools and materials pre- 
positioned adjacent to the track to eliminate 
unnecessary walking about, and to ensure that the 











maximum amount 
productive work. 





of time was spent on skilled 


(b) the problem of low rates of production on 
complicated machines, and need for compromise 
between complete line assembly and batch 
assembly 

Machine tools in the United Kingdom may be 
produced at rates per week that vary from one to 
20. Even the highest of these rates of production 
do not in any way compare with those of the motor 
car manufacturer's rate of one car completed every 
few minutes. 

Because of the high rate of production in the 
latter industry, it is possible to apply the principles 
of true line assembly production. The complete 
motor car, from chassis to the final running test, is 
conveyed down the assembly line at a continuous 
rate. 

These schemes, however, call for large capital 
outlay and often extensive reconstruction of buildings. 
Notwithstanding this, many of the advantages of 
true line assembly can be obtained without this outlay 
while at the same time utilising existing floor space to 
better advantage by a compromise scheme. This is 
based on the careful selection of the work content 
to be carried out on the line, and of work more 
suitable for batch assembly. 

Because only part of the work is carried out on 
the line, this method is called “partial” line 
assembly. 

Consider the assembly of an automatic lathe with 
anything from 1,000 to 1,500 parts, many of which 
have to be built into complicated mechanisms. Some 
of the mechanisms will have to be built in a dust- 
free atmosphere and fitted to the machine as a 
sealed unit. Other mechanisms have to be built into 
the main structure of the machine in stu. The latter 
parts are essential for “ fit to machine” stages. 

The breakdown of work into units and “fit to 
machine ” elements will reduce the work carried out 
on the line. This, in turn, will reduce the overall 
length of the line. It will also ensure that the distance 
between “fit to machine” stages is kept to a 
minimum and that the space taken up by the 
machines on the line is used as a working area. 


anti/post line operations (Fig. | 


when to start and finish the line; lengthy 
operations that have to be carried out with 
machines level and stable; initial line-up and 
running tests 


In order to arrive at the most suitable point at 
which to start or finish the assembly line, it will be 
necessary to consider the work that will have to be 
carried out when the machine is in a stable and level 
position. Also, consideration must be given to any 
lengthy “fit to machine” operations that cannot be 
broken into small enough elements to fit in with the 
daily rate of movement. 

Taking an automatic lathe as an example, an early 
operation is to fit the cross shde blocks and turret 
slide blocks and align them with the headstock. This 
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ANTI LINE OPERATION. 


FIT CROSS SLIDE BLOCKS, TURRET 
BLOCK AND ALIGN WITH HEADSTOCK. 






























































is a somewhat lengthy operation and it is essential 
that the machine is level and stable in order to take 
correct alignment checks. Another operation in this 
category is the initial lining up of backshaft brackets 
in order to provide fixed datums for subsequent 
alignments. The completion of this type of work can 
be used as the best point at which to commence the 
“partial” line assembly. 

At the other end of the line we have a running 
test. Here again, the conditions are similar to the 
initial alignment check in that the operation is 
lengthy and the machine must be stable and level. 
The line should, therefore, finish immediately prior 
to this operation. 


machine tool design 


unit construction advantages for assembly; 
testing and service; variations on basic machines 
to give different capacities; attachments fitted to 
standard headstocks 


The practice of designing machine tools on the 
unit construction principle has many advantages 
when we come to consider assembly methods. For 
instance, it means that we can take a wormbox or 
a gearbox, build it and run and test it before it is 
fitted to a machine (Fig. 2). 

This will eliminate the possibility of faulty 
mechanisms being fitted to the machine and then 
having to be replaced. Also, it enables units such as 
worms and wormwheels to be run in without 
entailing excessive running time on other parts of 
the machine. 
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POST LINE OPERATION 
RUNNING TEST AND CHECK FINAL ALIGNMENTS. 
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In connection with design for production of motor- 
cars, Sir Leonard Lord has said :- 


“The designer must also pay attention to post- 
sales service. Ease of servicing is one of the 
great factors in securing those very essential 
repeat orders, hence accessibility of those parts 
that are liable to need service is most 
important. Unit construction, which enables 
complete units of mechanism to be replaced 
promptly when trouble occurs, is invaluable 
in this connection.” 

(Institution of Production Engineers Journal, 
Vol. 34, No. 11.) 


This factor is equally important in the field of 
design for machine tools. The breakdown of a highly 
productive machine can have a very serious effect 
on a balanced production programme. 

In regard to variations of basic design on machine 
tools, the one most common on lathes is that’ of 
spindle capacity. 

The adoption of standard unit construction does, 
however, have some influence on design. 

One instance is a standard unit headstock. Several 
alternative spindle capacities can be offered by using 
standard diameter housings with varying bores to suit 
the bearings for larger or smaller capacity spindles. 

The possible disadvantage here may be that a 
larger headstock would cost more than one designed 
to take a small spindle only. This factor has to be 
weighed against the advantage of variety reduction 
and the possible advantage of greater rigidity in the 
larger headstock. 
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There is another important reason for standard 
units, such as headstocks on lathes. A unit such as 
this, covering several models, enables attachments to 
be interchanged. This gives greater flexibility to the 
plant in question. 

On the subject of special purpose machine tools 
and unit construction, Mr. J. C. Z. Martin, D.L.C., 
A.M.I.Prod.E., said :- 


“The idea of standardised machine tool units 
or elements is relatively new, but it has 
certainly received a great deal of attention 
during and since the recent War. It is 
interesting to note that the idea is not only 
being developed and exploited by machine tool 
manufacturers, but also by large users of 
machine tools. At least two large motor-car 
manufacturers, one in this country and one in 
France, have designed ranges of machine 
units. 

‘Modifications of products or complete changes 
of products do not necessarily entail the 
scrapping of the entire special purpose machine. 
The individual units, which form the machines, 
can be re-used by building them into machines 
to suit new requirements. Unit construction can 
simplify maintenance. Defective units can be 
removed for repair and overhaul, while replace- 
ment units are fitted in their place. The down 
time due to breakdown is therefore reduced.” 
(Institution of Production Engineers Journal, 


Vol. 33, No. 11.) 


The special purpose machine tools mentioned in 
this statement, such as transfer lines, are built to 
carry out certain operations on one part only. Owing 
to the special nature of this type of machine, they 
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are not suitable for line assembly building. The 
standard units, however, used in many different 
special purpose machines, are ideal for this method 
of assembly, particularly if we have a basic unit to 
which various sub-assemblies are fitted. 


It is recommended that these units be assembled 
on a raised track. This will ensure the correct 
working height for the various specialists to assemble 
their hydraulic and electrical equipment. It is also 
important that these men have all their tools, testing 
equipment and component parts, within the area of 
easiest reach. 


When conditions like these exist, workers will 
spend the maximum amount of time on productive 
work. 


This assembly technique could be applied to the 
completion of sub-assemblies used on either batch or 
line assembly. 


manufacture of parts 


interchangeable manufacture; extensive use of 
jigs and fixtures; grading of parts instead of 
selective assembly by fitters 


In order to achieve the best conditions on assembly 
work it is necessary to ensure, at the machining 
stage, that the drawing tolerances and fits are 
obtained. Assembly operations such as spotting off 
drilled components from one part to another, must 
be eliminated by the use of drill jigs. In short, the 
work of assembly must be pure assembly and must 
not include filing or adjusting parts to suit or 
correcting hole centres. 

A good illustration of this point is to be found in 
Mr. McNulty’s Paper on “A Quarter-Century of 
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Progress in Ford Production Methods ”’. In this Paper 
he describes the technique used in other War-time 
factories for assembly of fighting vehicles... . 


“It was unusual to find any special tooling lay- 
outs, and nearly all the machining operations 
were carried out by skilled operatives or at 
best trained dilutees. But the most surprising 
thing was to find an army of fitters working 
along the assembly lines; filing, chiselling and 
scraping seemed to be part of the accepted 
technique and it was obvious that as for the 
most part our productive labour was unskilled, 
we should have to approach the problem 
differently. 

“ The first thing we did was to take every single 
production drawing and redimension it, not to 
increase the allowed tolerances but in most 
cases to tighten these up. If these vehicles were 
to be assembled at the rate of 50 or more per 
day by unskilled labour, it was obvious that 
the control of tolerances in production was 
such as to enable the parts to be assembled 
without fitting and that any one part was 
interchangeable with its counterpart. 

On the machining side, although we used only 

standard machines, we tooled these in such a 

way that any operator after a few hours’ 

training could produce parts to specification. 

Special fixtures and tools were designed and 

manufactured, gauges to set the tools were 

provided whenever necessary.” 

(Institution of Production Engineers Journal, 


Vol. 34. No. 4.) 
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Fig. 3. 




























Action along these lines is the first step to ensure 
that the work is assembled in an orderly manner. 
Hold-ups due to faulty parts are more serious on line 
assembly than on batch assembly. 


By ensuring that parts can be readily interchanged, 
the work of sub-assembly will benefit. This ensures 
a regular flow of units to the line assembly stage. 
Some components, however, are made to such close 
tolerances that it is no longer possible to obtain this 
interchangeability under normal manufacturing 
conditions. In these instances, the practice has been 
for the fitter to rely on a selective assembly to achieve 
the required fits between the components. 


This type of selective assembly must be eliminated 
from any line assembly set-up. It will be necessary, 
therefore, to grade these parts within the manu- 
facturing tolerances or “ pair” any items that come 
in this category before issuing them to line assembly. 


Having obtained interchangeability, not only will 
assembly benefit, but it will greatly assist maintaining 
the product in the field. Sir Leonard Lord stated how 
necessary this was in the car industry. Mr. Martin 
confirms that it is also necessary in the machine 


tool industry. 


storage after machining and issue of parts to 
assembly 


building “ unit” stores with pallets ; 
issue trolley for assembly section 


In his Paper on “Investigating In Better 
Materials Handling”, Mr. K. Trickett, B.Sc.(Eng.), 
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Fig. 4. 


A.M.1.Mech.E., had this to say about the assembly 
shops... 


“In assembly shops again, the various operations 
are almost entirely handling, but unfortunately 
these jobs frequently receive insufficient 
attention from the Planning Department. One 
often finds very detailed and complete operation 
layouts drawn up for machining and _ pro- 
cess operations, but if a layout for assembly is 
issued at all, it carries only the bald instruction 
‘assemble complete’ and in the column headed 
‘Tools’ the ubiquitous word ‘ Miscellaneous ’. 
The assembly shop is therefore often a very 
fertile field for the materials handling engineer 
and marked improvements can usually be 
made.” 

(The Institution of Production Engineers 
Journal, Vol. 35, No. 9.) 


How, therefore, can a Materials Handling Engineer 
help partial line assembly ? Firstly, by seeing that 
parts are stored under an appropriate unit. For 
example, all parts necessary to build a complete gear- 
box will be kept in the Stores under say, Unit 6 
Gearbox. A suggested method of storage is by 


building up sections with standard pallets. 


Secondly, by providing unit trolleys that contain 
complete sets of parts. These trolleys should be 
designed so that there is a place for everything and 
a glance would reveal that everything was in its 
place. 


When an issue of parts is to be made to assembly, 
the unit trolley is wheeled along to the unit storage 
area and the parts loaded on to the trolley. It is then 
placed in position on the shop floor (Fig. 3). 





SECTION ON A A 


proposed application of “** partial *’ line assembly 
to produce 30mm. bar capacity single spindle 
automatics at the rate of 10 machines per week 


(design of track and trolleys; method of propul- 
sion ; rate of movement) 


There are two factors which must be given con- 
sideration when designing a track. The first is the 
weight and dimension of machine. The second is the 
rate of production required. 


The dimension and weight of the machine enables 
us to establish the strength of the materials used for 
the track. By considering the rate of production 
required and the work content of each machine, the 
length of track can also be calculated. 


Care must be taken, however, when the track has 
to be designed for more than one type of machine. 
It will then be necessary to consider the size and 
weight of the largest one when calculating the 
strength of the materials. 


Consider, for example, a machine weighing two 
tons and having overall dimensions 6 ft. X 3 ft. Two 
inverted “'T’” section angle iron pieces should be set 
in the floor of the assembly shop to stand up § in. from 
the lower level. These will give $ in. ground clearance 
to the wide portion of trolley wheels (Fig. 4). 


The track itself should be laid below the general 
level of the floor, in order to compensate for the 
height of the trolleys used to convey the machine 
along the track at ground level. 


By having the machine at this level, we eliminate 
most of the stretching during building. It also means 
that we will have no rails or trolleys to trip over 
when walking between the machines. Assembly fix- 
‘ures used to position, say, the main drive unit, can 
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SPINDLE ASSEMBLY 











RAISED 
PLATFORM 


be wheeled along at floor level and offered up to the 
machine at the correct height. 


Moving the machine with its base at floor level 
will ensure that the majority of workers are able 
to carry out their jobs at the correct level. Most 
machines are designed to be at the right level for 
operating when in this position. However, when this 
condition cannot be obtained it will be necessary to 
raise or lower the part of the floor on which the 
fitter stands (Figs. 5 and 6). 


Trolleys are constructed of angle iron frames with 
plates welded to each end to give rigidity and a 
large mounting surface for the machine. The wheels 
are mounted on axles inside the frames and are 
designed so that they will run on the wide portion 
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Fig. 5. 


on the floor of the assembly shop, and engage on the 
rails by the small shoulder at the start of the line. 

Connecting trolleys are used to join the main ones 
together. This allows a space between the machines 
to carry out the assembly of end mounted units, such 
as the main drive or electric motor. 

A suggested method of propulsion for the trolleys 
is to use an overhead crane to pull up a wire 
running under the pulley. This pulley is designed 
to drop into the floor when not in use. An alternative 
can be an electric motor with reduction gear winding 
up a drum, in turn pulling the train of trolleys 
along (Fig. 7). 

The machines will be moved in accordance with 
the rate of production required and the number of 


stages. 
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Fig. 7. 


proposed layout for assembly line stages 


We have arrived at our starting and finishing 
points in accordance with the considerations in the 
section: “Anti/Post Line Operations”. It is now 
necessary to find the best sequence in which to 
complete the intermediate line assembly operations. 

The assembly line must now be split into various 
stations where work will be carried out. The layout 


of these stages will be determined by the rate of 
production required and the number of man hours 
entailed in the “fit to machine ” ‘operations. 


For example, in the assembly of single spindle 
automatics, at the rate of 10 machines per week with 
a “fit to machine” time of 40 hours each, a total 
of 400 man hours will be required each week. 
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This total will be achieved by 10 men working on 
a 40 hour week basis. These 10 men will have to 
produce at the rate of two machines per eight hour 
day. Therefore, the number of daily stages will be 
five, with two men at each stage and two of the 
machines will be moved up one stage each day. 


Having established these figures it is then necessary 
to list all the “ fit to machine” elements in a logical 
order and select those jobs that can be carried out at 
one of the several stages*. These jobs can then be used 
to balance the work content to the target figure of 
eight hours work per machine per day on each of the 
five sections; 


Logical Assy. Time Revised 
Order in Assy. Order 
of Assy. Assy. Op. Hours Stage of Assy. 

1 Body, base 4 1 1 

2 Gearbox 1 1 2 

3 Main drive 4 1 3 

a Worm drive 4 2 5 

5 Backshaft 4 2 6 

6 Chain tension 1* 1 + 

7 Cross slides 4 3 7 

8 Spindles 2 3 8 

9 Lubrication + 4 10 

10 Turret 2° 3 9 

11 Guards 4 4 11 

12 Electrics 8 5 12 


The first of the line assembly stages will consist 
of the body and base, gearbox, main drive and chain 
tension. The chain tension moved from No. 6 is in 
the logical order of assembly, up to No. 4 in the 
revised order to give a balanced load of eight hours 
for Stage 1 (Fig. 8). 


The gearbox being situated well below the waist- 
line of a fitter standing on the floor of the shop, it is 
necessary here to construct a pit in which the worker 
stands to fit the gearbox to the machine. The pit 
should be fitted out with lighting arrangements and 
provision made for the unit trolley for gearbox parts. 
The main drive unit is also fitted into the end of the 
machine at a low level; therefore, a lowered assembly 
position is required. 

As illustrated in the schedule the worm drive and 
backshaft are assembled at the second stage (Fig. 8). 

At the third stage, cross slide, spindles and turret 
are assembled. The order for the completion of turret 
changes to No. 9 to balance the load of eight hours 
(Fig. 9). 

With regard to the spindle assembly, this would 
necessitate stretching if the machine and the fitter 
are both at floor level. The area in which the 
operation is carried out should be raised to bring the 
work to a suitable height. 

Sub-assembly unit trolleys should be designed to 
present the parts to the fitter at the most convenient 
height. 

To facilitate the handling of heavier sub- 
assemblies, a foot-operated air hoist can be installed 
at suitable points along the line. 

During the fourth stage, all guards are fitted and 
all piping for lubrication is fitted. 

At the fifth and final stage, we have two men 
engaged in fitting electrics. Here again, the problem 
of fitting the electric motor is somewhat similar to 
that of the main drive, therefore, a lowered stage is 
again necessary (Fig. 9). 

The final inspection on the machine, before passing 
to running test, is carried out at the end of the line. 
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conclusion 


Partial line assembly reduces costs on the shop 
floor by bringing the job to the man and reducing the 
walking about for tools and materials, always present 
on the batch methods. 


Some batch schemes are based on a method that 
involves one or two highly skilled fitters being respen- 
sible for the complete build of a machine. This 
method not only calls for a very high all-round skill, 
it also means that for certain unskilled or semi-skilled 
operations, the wrong grade of labour is being used. 


Line assembly enables a high degree of specialisa- 
tion to be developed and ensures that skills are put 
to proper use at all time. This specialisation and 
breakdown of jobs enables new labour to be trained 
quickly and effectively. 


The provision of fixed stages on a line enables the 
use of special jigs, tools and power driven devices to 
be fully exploited. With a place for everything and 
everything in its place, searching for tools is 
eliminated. 


With regard to component parts, the same remarks 
apply. The provision of unit trolleys means an end 
to parts “lost on section” and makes easy the job 
of checking and issuing from stores. 


It also ensures that special provision is made for 
protecting fragile components during transit on the 
shop floor. 

Moving the train of machines at fixed intervals 
has the effect of setting a daily output target. Having 
established labour standards by work study, this 
movement can be used as the basis for group incen- 
tive and is much more effective as a visual check 
than figures on a board recording output. 

Visual indication of progress can be extended to 
the Manager’s office, by using light signals operated 
by trolleys, once again to bring the job to the man. 
Although indicators on the wall will never tell the 
same story as a walk down the shop, they will show 
how things are going, and ensure that “ management 
by exception” goes into action immediately things 
go wrong. 

A partial line assembly scheme will, by the proper 
layout of the place of work and the placing of tools 
and materials, largely eliminate the time and energy 
spent in bending, stretching, fetching and carrying, 
made necessary by batch assembly methods. 

It will ensure that full use is made of every 
minute a worker spends on the shop floor, and that 
skills are properly utilised. 

In addition to these improvements in labour 
utilisation, this scheme will ensure that the most 
effective use is made of available floor space. 
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“TOOL WEAR AND 


From: Mr. S. Kumar, Grad.|.Prod.E., 
Research Division, 
Brush Electrical Engineering Co. Ltd., 
Loughborough. 


P)R. Trent’s Paper on “Tool Wear and Machin- 

ability’, published in the March issue of the 
Journal, presents very useful information on _ tool 
wear, and should be of interest to production and 
research engineers working on problems allied to 
metal cutting. 


The formation of built-up edge and its effect on 
surface quality and tool wear are qualitatively 
well known. The disappearance of built-up edge at 
high speeds has been generally observed. However, 
in order to appreciate the stability of this build-up 
more clearly, it is desirable to 
study the mechanics of chip formation; 


MACHINABILITY ” 


The results obtained by the writer while cutting 
mild steel with high negative rake carbide tools 
showed that deteriorated finish results, as the speed 
is increased beyond a certain optimum *. (See graph 
below.) 

Looking at the magnified surface records it was 
found that although the surface finish (“h” average) 
had deteriorated, the feed marks were smoother than 


* KUMAR, S. “Investigation into the Effect of Using 
Constant Cutting Speed During Facing Operations on a 
Centre Lathe.”” M.Sc.Tech. Thesis, 1957. 








the type and manner in which the 
rupture is brought about to separate 
the chip from the parent metal. 


It has been observed that the 
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built-up edge is also absent at very 
slow speeds (discontinuous type chip 
formation), and because of this often 
a better surface finish can be obtained 


— 10° TOP| RAKE TOOL 
DEPTH OF|CUT 0.002” 


FEED 0.00875/ REV. 
J 





by using a very slow cutting speed. The 
shear type chip is accompanied with a 
built-up edge at comparatively slower 
speeds, finally disappearing as_ the 
cutting speed is increased. 
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At the end of the Paper it has 
been mentioned that an investigation 
into the influence of top rake will be 
very valuable. It is difficult to disagree 





at this point. 

The use of negative rake tools has 
been found promising at high speeds. 
The reduction in tool forces will result 
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in reduced crater wear. However, the 
increased chip tool interface tempera- 
ture may contribute’ to serious 
deformation. An_ effective use of 





coolant may provide an answer. The 
use of ceramic tool materials will make 
it possible to use much higher cutting 
speeds. 


SURFACE FINISH IN MICRO INCHES 


CONSTANT R.PJM. 
CONSTANT CUTTING SPE 





Experiments conducted to investi- 
gate the effect of speed and top rake 
on surface quality have shown that the 
quality improves with the increase of 





























speed, finally becoming asymptotic to 
the ideal surface finish, depending upon 
the geometry of the tool. 
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at lower speeds. This can, perhaps, be attributed to 
the effect of built-up edge. A small built-up-edge 
formation may remove the edges that join the feed 
marks, thus giving a better “h” average value. 

The possibility, however, cannot be excluded that 
at higher speeds (1,000 ft./min. used in the men- 
tioned test), better finish will result. 

It will be of great value to investigate the tool 
wear of negative rake tools. Such tools have been 
found to result in reduced cutting forces and better 
surface quality at high speeds. 


Dr. Trent replies : 


Ix is interesting to note from the data given by 
Mr. Kumar that it is possible for an actual 
improvement in measured surface finish to be 
recorded due to the presence of a small built-up edge. 
While this information is of interest in itself, it would 
be of greater value in helping to piece together a 
general theory of machining if more of the relevant 
data were given. For example, where the depth of 
cut is as small as .002in., the precise shape of the 
nose of the tool is more important than the top rake 
in relation to surface finish. It would be useful also to 
know the condition of the tool after the test and what 
class of carbide tool was evolved, since this is very 
relevant to the built-up edge. 

Mr. Kumar mentions the absence of a built-up 
edge at very low speeds. In my work cutting speeds 
much lower than 40 ft./min. have not been used, nor 
have high top rakes or cutting lubricants in most 
cases, so that only in the case of high sulphur steels 
(Figs. 30 and 31 in the Paper) was a lower limit 
found to the occurrence of the built-up edge. It 
would require systematic research on many different 
work materials at low speeds with varying top rake 
and cutting lubricants to determine the range of 
conditions in which the built-up edge is absent. With- 
out this work I would not be prepared to say whether 
a built-up edge is always absent at very low speeds 
but, in view of results on the high sulphur steels, I 
would expect the lower limit to the occurrence of the 
built-up edge to be a function of both speed and feed. 
A systematic programme of research on this subject 
is needed and would be very rewarding. 

With regard to the use of negative rake tools at 
high speeds, it would be interesting to have Mr. 
Kumar’s data showing the reduction of tool forces. 
While most published data show reduced tool forces 
with increased cutting speed, generally they also 
show the cutting force to be higher with negative 
than with positive rake. It does not follow that 
reduced cutting force results in reduced crater wear. 
While cutting force drops with increasing speed, the 
rate of cratering increases and our knowledge of the 
cratering process suggests that it is the interface 
temperature, rather than the cutting force, which con- 
trols the rate of cratering. As normally applied, 
coolants are unlikely to have any appreciable effect 
on high speed cratering wear, since they cannot 
prevent the heat being generated at the interface. It 
seems doubtful whether any method of applying a 
coolant could greatly affect this form of wear. 


INSTITUTION AWARDS 


From: Mr. Peter Spear, Grad.|.Prod.E., 
Director of Research, 
Rubery, Owen Ltd. 


I HAVE read with particular interest the report of 
the Papers Committee in the Chairman of 
Council’s report published in the January Journal, 
and I am greatly disturbed to note that in the last 
two years it has not been possible to award the 
Hutchinson Memorial Award because of the paucity 
of Papers. 


This particularly concerns me since it so happens 
that I had the honour of being awarded this Medal 
in 1948, and at the same time the Award for the 
best Paper of the year by any grade of member. 
As far as I am concerned personally, it marked quite 
a turning point in my career, and hence I feel the 
unportance of other younger members taking advan- 
tage of the opportunities available. 


At one time I was associated with the Birmingham 
Graduate Section Committee and we went to very 
great efforts to persuade Graduates to present Papers. 
indeed, in one year we managed to get three, at least 
one of which was published. My personal experience 
has been that there are plenty of younger members 
who can present very useful Papers. Often they forget 
that what might be fairly common to them (and 
consequently they are diffident to present) in their 
particular aspect of industry is quite new and quite 
useful to other members in other industries. One 
of the chief difficulties is that they are worried about 
the sheer mechanics of presenting a Paper. With a 
little bit of advice about layout, assistance in typing, 
preparation of slides and other illustrations, etc., they 
can soon be coaxed along. At one time in Birming- 
ham we used to have a small sub-committee of 
Graduates who had gone through the struggle and 
who gave advice to others. This worked quite well. 


Some time ago I prepared a report for the Editorial 
Committee, which was fairly well circularised, 
suggesting methods of increasing the effort to make 
the younger members present Papers and give lectures. 
Some action has been taken but it is quite obvious 
that a lot more can still be done to encourage the 
younger members of our profession and to ensure that 
they realise that the personal effort in preparation 
and delivery is a very important part of their general 
training. 


I would like to stress that this letter is written in a 
spirit of helpfulness. Many of my colleagues know 
that I have been both agitating and working in a 
practical manner for some time to encourage the 
younger fellow members along these lines. Indeed, 
when one sits on some committees and realises how 
difficult it is at times to get people to come forward 
and present Papers, many of the above remarks might 
also apply to the older members as well. 
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Schofield Travel Scholarship 
















SPECIAL ANNOUNCEMENT TO ALL GRADUATE MEMBERS OF THE 
INSTITUTION WITHIN THE UNITED KINGDOM 


Le a meeting of Council held on 30th April, 1959, it was agreed that in future 
the Schofield Travel Scholarship should be of the value of £500 per award, 
or in special cases up to £750. 

Forms of application and full details are obtainable from the Registrar of the 
Institution, and applications for this years award must be received by 


30th June, 1959. 





PETERBOROUGH PRESENTATION 


The informal Dinner Party given by the Peter- Chairmen of the Section during their terms of office. 
borough Section Chairman, Mr. H. B. Harris, on The design shows the Institution’s crest, in colour, 
13th March last, was also the occasion of a most surrounded by the words “Peterborough Section 
generous presentation by the firm of Baker Perkins Chairman”, the whole medallion mounted on blue 
Ltd., of Peterborough. This took the form of a ribbon. In addition, three Past Section Chairmen were 
medallion to be worn by the present and all future each presented with a small badge, of similar design. 


The photograph shows Mr. L. P. Simpson (left), Vice- 
Chairman of the Peterborough Section and Works Manager 
of Baker Perkins Ltd., making the presentation to Mr. H. B. 
Harris, on behalf of the Company. 
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LORD SEMPILL AT READING 


The Chief Guest at the Reading 
Section Annual Dinner, held on 10th 
April last, was The Rt. Hon. the Lord 
Sempill, A.F.C., Hon.M.I.Prod.E., Past 
President of the Institution. Nearly 90 
members and guests attended the 
function, which was as usual a most 
enjoyable occasion, excellent entertain- 
ment being provided. 


The toast of “The Chairman and 
the Institution ” was proposed by Lord 
Sempill, to which Mr. H. P. Mott, 
Chairman of the Section, replied. Mr. 
T. Christy proposed the toast to “‘ The 
Guests”, on whose behalf Mr. V. 
Lambert, C.B., C.B.E., responded. 


On behalf of the Section Committee, 
Lord Sempill presented to Mr. R. 
Mark, Honorary Secretary, who is now 
relinquishing this office, a gift in 
appreciation of his past services. 


WHITWORTH FELLOWSHIPS 
AND EXHIBITIONS 


The Ministry of Education have announced that 
the value of the Whitworth Fellowship has been 
increased from £500 to £1,000 and that of the 
Whitworth Exhibition from £50 to £100. The award 
of Whitworth Prizes will be discontinued. 


The new awards are available to British subjects 
over 25 years of age and holding a University degree 
in engineering; a Diploma in ‘Technology (Eng.); a 
H.N. Diploma; or H.N.C. in Engineering with at 
least two distinctions. The field is limited to applica- 
tions from serving engineers and at least three years 
as a practising engineer is required. 


Full details of the awards are given in a booklet, 
“Rules and Conditions for the Award of Whitworth 
Fellowships and Exhibitions”, which may be obtained 
from Her Majesty’s Stationery Office, price 4d. net. 


INCREASE IN DIP.TECH. STUDENTS 


The number of students taking advance courses 
leading to the award of the new Diploma in Tech- 
nology has increased more than two - and - a - half 
times during the past 18 months. In a foreword to 
the second report of the National Council of Tech- 
nological Awards recently published, Lord Hives, the 
Chairman of the Council, says that 2,518 students 
are now following 66 courses leading to the Diploma 
at 20 colleges, as compared with 965 students 
following 37 courses at 11 colleges in November, 


1957. 


Since the Council was set up by the Minister of 
Education just over three years ago, the first Diplomas 








The photograph above shows Lord Sempill (centre front) with other guests 
and members of the Section Committee. Mr. Mott, Section Chairman, is on 
Lord Sempill’s left; and Mr. Mark, Honorary Secretary, is at the extreme 
left, back row. 


in Technology have been awarded and shortly several 
hundred diplomats will be taking their place in 
industry each year. The Council express their great 
indebtedness to the technical colleges and to the 
industrial organisations whose effects have made 
possible “this rapid and striking development”. 
Lord Hives, in paying his tribute to industry, refers 
to the fact that 82°/, of students following sandwich 
courses leading to the Diploma in Technology have 
their fees paid by their employers. 


Last November the Council outlined their plans 
for an award higher than a Diploma in Technology 
which would lead to admission to membership to the 
College of Technologists. This scheme is now well 
advanced and details will be announced as soon as 


possible. 


The Institution of Production Engineers is repre- 
sented on the Governing Body of the Council by 
Sir Walter Puckey, Past President, who is Chairman 
of the Board of Studies in Engineering. 


MEMBERS TRAVELLING OUTSIDE THE U.K. 


Members who are visiting Australia, New Zealand 
India, South Africa or Canada are reminded that 
the Institution has local Sections in these countries, 
where they will be made very welcome by the 
Institution’s Honorary Officers and members there. 


Papers on subjects of interest to production 
engineers and managers are always welcomed, and 
any members who are visiting one of the Sections 
outside the U.K., and who would like letters of 
introduction, should inform the Secretary of the 
Institution at 10 Chesterfield Street, Mayfair, 
London, W.1. 
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news of members 





Mr. R. L. Aston, Member, has recently 
been appointed Head of the Department of Produc- 
tion Engineering, a new department, at Coventry’s 
Lanchester College of Technology. Mr. Aston is a 
Corresponding Member of the Institution’s Papers 
Committee. 


Mr. H. G. Gregory, Member, has been appointed 
Director and General Manager of Fairey Engineering 
Ltd. following the reorganisation of The Fairey 
Aviation Co. Ltd. into a Holding Company with 
subsidiaries. Mr. Gregory, 
who has been managing the 
Northern activities of the 
Company since 1943, is 
Immediate Past Chairman 
of Council of the Institution, 
and a Past President of the 
Manchester Section. He has 
been a member of the 
Council for many years, and 
has also served on several 
of the Institution’s Standing 
Committees. 


Mr. T. E. Love, Member, has been awarded the 
Gloucestershire Engineering Society’s highest honour 
of Life Member. Mr. Love was formerly Chief 
Engineer with Messrs. Williams and James (Engineers) 
Ltd. He is a Corresponding Member of the Insti- 
tution’s Papers Committee. 





Mr. K. McMahon, 
Member, has been appointed 
to the board of the Hep- 
worth and Grandage group 
of companies as Works 
Director. Mr. McMahon, 
who joined Hepworth and 
Grandage Ltd., in March, 
1935, is a member of the 
Institution’s Halifax Section 
Committee. 
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Mr. F. L. Andrews, Associate Member, has been 
appointed Works Director of The Coventry Victor 
Motor Co. Ltd., Coventry. 

Mr. T. B. Brook, Associate Member, has taken 
up an appointment as Production Manager, Messrs. 
Richard Thomas & Baldwin Ltd., London Section. 

Mr. N. E. Cornish, Associate Member, has 
relinquished his position as General Manager, W. H. 
Vowles & Sons Ltd., Stonehouse, Gloucester, to take 
up a full time appointment as a Director of L. W. 
Bailey & Partners Ltd., South Harrow. 
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Lt.-Col. A. E. G. Day, Associate Member, has 
recently been posted to Chepstow as the Chief 
Instructor for the fourth Army Apprentice School 
which will be opened in January, 160. : 


Mr. J. France, Associate Member, has been 
appointed Senior Technical Representative for the 
Yorkshire and North East area of Dean Smith & 
trace Ltd. He has been with the Company since 
1953 in the position of Technical Representative. 


Mr. R. W. Marston, Associate Member, has been 
appointed a Director of J. Parkinson & Son (Shipley) 
Ltd. 


Mr. R. A. Powell, Associate Member, has 
relinquished his appointment as the Assistant Produc- 
tion Engineer with the Western Division of Bristol 
Aircraft Ltd., and has joined H. H. Fraser and 
Associates (Rhod.) (Pvt.) Ltd., Industrial Consultants 
of Bulawayo and Johannesburg. Mr. Powell is 
currently resident in South Wales, having joined a 
team of Fraser Engineers carrying out an assignment 
there. 


Mr. N. L. Akerman, 
Associate Member, has been 
appointed Sales Manager of 
Dean, Smith & Grace Ltd. 
He has been with the Com- 
pany since 1953, in the 
position of Senior Technical 
Representative for the York- 
shire and North East area. 





Mr. C. Bradley, Graduate, has taken up an 
appointment as Senior Methods Engineer, at Marconi 
Wireless & Telegraph Co. Ltd., Chelmsford. 


Mr. F. E. Newton, Graduate, is now a Welding 
Engineer at Fisher & Ludlow Ltd., Birmingham. 


Mr. K. D. Smith, Graduate, has recently taken 
up an appointment as Divisional Engineer (Engineer 
II), Nuclear Physics Division, A.E.R.E., Harwell. 


Mr. P. Stewart, Graduate, has relinquished his 
position with George Swift & Sons Ltd., Halifax, and 
has taken up the position of Cost Control Manager 
with W. & S. Summerscales Ltd., Keighley. 


Mr. W. G. Whiteley, Graduate, has recently 
relinquished his position with Rotax Limited, and has 
taken up an appointment with Metropolitan Vickers 
Electrical Co. Ltd., Trafford Park, Manchester. 
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'PHE Institution has a Provident Scheme for its 

members in the U.K. The object is to safeguard 
members against the expense of private treatment for 
major illnesses, including surgical operations. Private 
treatment in nursing homes, hospital pay-beds and 
private specialists’ consulting fees, do not come under 
the National Health Service, and the patient has to 
pay the full cost. The Provident Scheme is 
designed to enable members of the Institution, 
and their dependents, to make the best and 
speediest arrangements without having to worry 
about the cost, and to provide a measure of 
privacy during treatment which is not possible 
under the National Health Service. Thus the 
Scheme is not intended to displace the National 
Health Service, but to provide supplementary 
benefits. 


GROUP PROVIDENT SCHEME 


Under the Institution’s Group Provident Scheme, 
the British United Provident Association’s standard 
rates of subscriptions are reduced by 20% and 
arrangements are made for the collection of sub- 
scriptions annually by Banker’s Order made payable 
to the Institution. Members are entitled to benefit 
immediately on acceptance and are not subject to 
the usual three monthly waiting period. 

If you are already a private member of the 
B.U.P.A. and under 65 years of age, you can apply 
to transfer to the Institution’s Group Scheme and 
get the benefit of 20% reduction in fees. A refund 
of any balance of your current individual subscription 
which may be outstanding, would be made. 

Members interested in joining this Group Scheme 
are asked to write to the Secretary of the Institution, 
asking for full details and an application form. 














CORRESPONDENCE TO HEAD OFFICE 


There have been quite a number of instances where post intended for Head Office 
has been delayed, due to the fact that the envelopes have not been clearly addressed, 
and it may also be assumed that, for the same reason, a number of letters do not 
reach this office at all. 

There are quite a number of places in London which include the name 
“Chesterfield” in their address, for example, Chesterfield Gardens, W.1., 
Chesterfield Road, W.4, etc. Delivery of correspondence to Headquarters can only 
be guaranteed if the envelope, or other package, is accurately addressed. The word 
“Street” must be written in full, as the abbreviation “ St.”, when in manuscript 
is frequently — and understandably — read as “Sq.” or “ PIl.”, and is delivered 
accordingly with consequent delay. In order to help overcome this problem, it 
is intended in future, to include the word “ Mayfair” in the Institution’s address. 


Any mail being sent to the Institution must be addressed as follows :- 


THE INSTITUTION OF PRODUCTION ENGINEERS, 
10 CHESTERFIELD STREET, 
MAYFAIR, LONDON, W.1. 





JOURNAL BINDERS 


The increased size of the Journal has made impractical the present type of binder, 
and as a result of requests from members, the Institution is now able to supply 
the “ Easibind” type of binder, in which metal rods and wires hold the issues in 
place, and which is designed to hold six Journals. 


It will be found that copies of the Journal can be quickly and simply inserted 
into this binder, without damage to the pages, and that binding six issues at a time, 
instead of twelve, will facilitate easier reference, and handling of the volumes. 


The new binders may be obtained from: The Publications Department, 10 
Chesterfield Street, Mayfair, London, W.1, price 10/6 each, including postage. Date 
transfers, for application to the spine of the binder, can be supplied if required, 
price 6d. each. 








UNIVERSITY OF BIRMINGHAM 
DEPARTMENT OF ENGINEERING PRODUCTION 


Applications are invited for admission to the following 
one-year postgraduate courses in October, 1959. 


Master of Science Course in Engineering Production (in the case of non-graduates this course leads 
to the Diploma in the Principles of Engineering Production and Management ) 


The primary object of this course, which is now in its tenth year, is to provide advanced education and training 
for engineering graduates and others with equivalent qualifications, who have had a minimum of two years’ 
industrial experience. 


Course members are required to undertake laboratory and industrial case study work in addition to 
attending lectures and tutorials in the following subjects :- 


Production Management Production Technology 

Productivity Measurement Product Design and Process Planning 
Work Study Plant Layout and Materials Handling 
Applied Statistics Production Planning and Control 


Approximately one-third of the year is devoted to an individual project or investigation leading to the 
preparation of a report or minor thesis. 


Master of Science Course in Operational Research 


The object of this course, which was introduced last session, is to provide advanced education and training 
for honours graduates in Science or Mathematics, who have already had a minimum of two years’ industrial 
experience and who intend to take up careers in Operational Research in industry. The main subjects are :- 


Principles of Engineering Production Work Study 
Mathematical Statistics Analogue and Digital Computers 
Operational Research Techniques Productivity Measurement 


Each course member is required to undertake an investigation of a practical industrial problem and to 
submit a report for examination. Co-operation of industrial companies is sought in the selection of suitable 
problems and in the provision of facilities for study. 





Admission to the above courses is limited to a maximum of 20 Engineering Production students and six 
Operational Research students. Most of those attending are normally sponsored by industrial companies, 
although funds are available to maintain a small number of independent candidates. The Department of 
Scientific and Industrial Research has accepted these courses as suitable for the tenure of its Advanced Course 
Studentships. 


Further information may be obtained from :- 


PROFESSOR N. A. DUDLEY, Ph.D., M.LProd.E., 

HEAD OF THE DEPARTMENT OF ENGINEERING PRODUCTION, 
UNIVERSITY, 
BIRMINGHAM, 15. 








4 
3 
a 


i 











Hazleton Memorial Library 








ADDITIONS 





Members are reminded of the following Library rule, which is frequently ignored : 


“The initial loan period is one month, and borrowers may keep books and 
periodicals for further periods of one month, if they ask the Librarian, and if 
no other borrower wants them. Applications for renewal may be made by 


post or telephone.” 


Bethel, Lawrence L., and others. ** Essentials of Industrial 


Management” by Lawrence L. Bethel, Franklin S. 
Atwater, George H. E. Smith and Harvey A. Stackman, 
Jr. 2nd edition. London, New York, etc., McGraw-Hill, 
1959. 514 pages. Illustrated. Diagrams. 50s. 


The first edition of this book was published in 1954. 
“Some of the new emphases in this edition are recent 
developments in trends towards integration of companies; 
new refinements in the decentralisation of management 
functions; developments in automation and operations 
research; new Government regulations and practices 
pertaining to marketing, industrial relations, taxation and 
finance (i.e., S. Government regulations) — 
Emerging problems in labour relations and collective 
bargaining — New steps in the application of electronics 
to plant and office operations; and the new problems, 
policies and practices growing out of a strongly com- 
petitive ‘buyer’s market’.” Contents: The industrial 
organisation; its nature and structure — Industrial 
enterprise and the pattern of economic activities -— 
Industrial finance, risk and insurance — Developing and 
engineering the product — Physical facilities; the plant 
and equipment — Physical facilities; plant layout, 
materials handling and automation — Methods analysis 
and control — Materials control — Production control; 
routing and scheduling — Production control; dispatching 
and follow-up — Quality control — Principles of 
industrial relations — Administration of industrial 
relations functions — Wage and salary administration — 
Sales and advertising —- Financial controls — Office 
management — Co-ordinating the enterprise — Biblio- 
graphy — List of films and other visual aids.. 


Bowman, Edward H., and Fetter, Robert B. (editors). 


* Analyses of Industrial Operations.”” Homewood, IIl., 
Richard D. Irwin, 1959. 484 pages. Diagrams. 
$7.95. é 


Interest in operational research for the analysis of 
industrial operating problems of management is growing. 
This collection of papers includes material which has for 
some years been used as a graduate course in M.I.T.’s 
Graduate School of Industrial Management. While the 
book should help industrial and academic students to 
understand the methods of analysis available, it is 
primarily concerned with the problems of their applica- 
tion, and is essentially a series of analyses and solutions 
of industrial problems. There are four sections: 
Applications of linear programming (e.g., Warehousing 
and distribution of a seasonal product; A problem of 
optimal machine loading) —- Other programming opera- 
tions (e.g., Production control) — Waiting _ line 
application (e.g., A congestion problem in an aircraft 
factory) — Applications of incremental analysis (e.g., 
Marginal analysis, multi-plant firms and business practice) 
— Total cost and value models (e.g., Economic equip- 
ment policies). There are 26 studies. 


British Steel Founders Association, Sheffield. ‘* Foundry 
Steels and their Applications.” Sheffield, the Association, 
1958 ? 23 pages. Illustrated. 





Campbell, Donald P., “ Process Dynamics : Dynamic 


Behaviour of the Production Process.”” New York, 
Wiley; London, Chapman and Hall, 1958. 316 pages. 
Diagrams. 84s. 


The author (the late Donald P. Campbell) was not 
satisfied with much of the work done in the process 
control field, because it was empirical, and was not 
founded on a sound theoretical basis. Even today 
engineers concentrating on controllers and other instru- 
ments fail to consider the plant as a whole, and install 
equipment to control part of a process, which would not 
be necessary if the plant and process had been considered 
as a whole. The design and development of process 
control systems must be put on a mathematical basis. 


Contents: Kinematics of materials handling — Fluids in 
motion — Forming, propulsion and guidance — Thermal 
process dynamics — Mass transfer dynamics — Chemical 
process dynamics — Problems — Block diagrams and 
signal flow diagrams — Fourier and La Place trans- 
formations. 


Carr, Laurence H. A., and Wood, J. C. “ Patents for 


Engineers ” being the substance of a course of 
lectures delivered at the Manchester College of Science 
and Technology. London, Chapman and Hall, 1959. 
107 pages. 18s. 


Contents: Outline of the British patent system — 
Legal aspects (1); Rights — Concerning patent specifica- 


tions — Miscellaneous provisions — Legal aspects (2); 
Actions — Legal aspects (3); Kindred rights —- Historic 
patents — Bibliography — Patent office fees chargeable 
at “ date of this book going to press — Index of cases 
cited. 


Central Youth Employment Executive. “* Engineering Work 


for Boys.” London. H.M.S.O., 1958. 39 pages. 
Illustrated. Diagrams. 1s. 9d. 


“Directory of Opportunities for School Leavers, 1959.” 


London, Cornmarket Press, 1959. 188 pages. 8s. 6d. 


Contents : 

Editorial Section. The most difficult question —- Where 
to get advice; people to see; books to read — 
Opportunities for girls in industry —- The art of being 
interviewed — Going to a university — How to apply 
for a job; advice and specimen application — Chart; 
your future in industry — Technical training and 
apprenticeship —- Going to school in industry — Careers 
in the professions — Nursing. 

Reference Section. A wide selection of entries from 
companies and other organisations recruiting school 
leavers, in which they describe themselves, their work 
and the opportunities they offer — Classified index 
listing companies and other organisations under headings 
which they have selected to describe their activities, and 
giving other information in tabulated form for quick 
reference — Map showing locations referred to in the 
classified index with a list of counties in each area. 
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International University Contact for Management Education, 
Delft. “Teachers in the Field of Management 
Education.” A list of titular members of the International 
University Contact for Management Education. Delft, 
the Organisation, May, 1958. 54 pages. 


Joint Committee on Human Relations in _ Industry. 
* Final Report of the Joint Committee on Human 
Relations in Industry, 1954-1957” and “ Report of 
the Joint Committee on Individual Efficiency in 
Industry, 1953 - 1957.” Department of Scientific and 
Industrial Research and Medical Research Council. 
London, H.M.S.O., 1958. 44 pages. 3s. 


Ministry of Labour and National Service. “™ Safety 
Devices for Hand and Foot Operated Presses.” 
London, H.M.S.O., 1958. 32 pages. Illustrated. Diagrams. 
(Safety Health and Welfare — New Series.) 2s. 6d. 


Ministry of Labour and National Service. ‘“ Safety 
in Building Operations : Roofing.”” London, H.M.S.O., 
1958. 12 pages. Diagrams. (Safety Health and Welfare - 
New Series.) 9d 


National Productivity Council, Delhi. “ Speaking of 
Productivity... Delhi, the Council, 1958. 27 pages. 
Illustrated. 


Oxley, A. *“* Machine Shop Engineering Science for Craft 
Apprentices.” London, Edward Arnold (Publishers) Ltd., 
1959. 215 pages. Diagrams. 7s. 6d. 


In his preface the author says: ‘“ My aim in writing this 
book is to encourage apprentice fitters and machinists 
to take a keener interest in the science of the workshop, 
by helping them to understand it more readily. Because 
of this, I am concerned mainly with the mechanics of 
machine tools, and to a lesser extent with other workshop 
processes. It is hoped that the book will be of special 
interest and use to students who are studying for the 
Intermediate Examination in Machine Shop Engineering 
of the City and Guilds of London Institute, and similar 
examinations of the Union of Lancashire and Cheshire 
Institutes and other examining bodies.” Contents: 
Force. Stress Moment of a force about a point. 
Turning moment. Torque — Work done by a force. 
Energy. Horse power. Efficiency — Belt and _ pulley 
speeds Gear wheel speeds, gear trains, velocity ratios 
Friction. Work done against friction. Power used in 
overcoming friction — Relationship between torque and 
horse power, torque and gear speed Lifting machines. 
Mechanical advantage, velocity ratio, efficiency 
Parallelogram and triangle of forces Temperature. 


Heat, sensible heat, latent heat, specific heat, efficiency, 
relationship between heat energy and mechanical energy 
Linear expansion. Coefficient of linear expansion 

Revision exercises and answers. 








P.E.P. (Political and Economic Planning), London. 
* Graduates in British Industry.”” The main findings of 
a study by P.E.P. London, Department of Scientific and 
Industrial Research, 1958. 28 pages. 


Polytechnic Management Association, London. * New 
Developments in Industrial Control.” Edited by Martin 
D. Callender. London, Polytechnic Management 
Association, 1958. 58 pages. 5s. 


This book is one of a series based on revised and edited 
lectures delivered by people eminent in their respective 
fields to audiences of directors and senior executives at 
the Polytechnic, Regent Street, London. Contents: 
Introduction (John Ryan) — The economic forecasting 
approach (Eric Shankleman) — The management 
accounting approach (J. R. M. Simmons) — The 
statistical approach (E. D. Van Rest) The personal 
approach (F. H. Perkins). 


Technics and Purpose. No. 5—“On Being a Technologist” 
by D. G. Christopherson. 33 pages. No. 6—** The 
Educated Man Today and Tomorrow” by Sir John 
Wolfenden. 26 pages. London, S.C.M. Press, 1959. 
2s. 6d. each. 


The Technics and Purpose Series is sponsored by a 
working party convened by the Education Department of 
the British Council of Churches, It attempts to ex: ..ine 
the issues arising in the growing importance of scientific 
techniques in our society, and the rapid expansion of 
technological and other education. The purposes and 
values involved are assessed in the light of the Christian 
faith. Doctor Christopherson, Professor of Applied Science 
at the Imperial College, assesses the responsi'ilities of 
the technologist in a technological society, and discusses 
the attitude of society as a whole to the technologist. 
Sir John Wolfenden, Vice-Chancellor of Reading 
University, discusses the nature and purpose of education, 
and the kind of education necessary in present and future 
society. 


Whyte, William H. “ The Organisation Man.” London, 


Cape, 1957. 429 pages. 28s. 


The “ organisation men” are the American middle-class 
workers who staff all levels of executive and management 
in the great industrial organisations, banks and 
laboratories, and public utility undertakings still under 
private enterprise, who, through the influence of their 
purchasing power and social conscience, set the pace and 
temper of society. They are not white collar workers in 
the ordinary sense of the word, They not only work for 
the organisation; they belong to it as well. The organisa- 
tion determines their social status, social customs and 
their ethics. The book is an examination of the structure 
and customs of this new type of social group, which, 
embryonic in this country, is, according to the author, 
highly developed in the United States. 
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HOFFMANN 


FAMOUS IN THE BALL-BEARING 





INDUSTRY DEPEND ON 


DIXOL 


SOLUBLE CUTTING OILS 























HOFFMANN BALL BEARINGS are in use all over the world. 
Their standard of quality is typified by the fact that 
Hoffmann were the first in the world to make steel 
balls commercially, accurate to one ten-thou- 
sandth of an inch as to diameter and spheri- 
city and of perfect mirror finish. The 
Hoffmann ball bearing outer races (Shown 
at the right) between which the steel 
balls run, are accurate from —.C013’ 
to —.0018”. 

To achieve such perfection and 
accuracy, these races are ground 
with the help of ‘* prxoL’’ Cutting Oils. 
Just how Wakefield-Dick lubricants can 
help your production is explained in our 
book ‘‘Cutting and Metalworking Oils’’. 
May we send you a complimentary copy, or, 
better still, may our technical engineer call on 
you for a talk on your particular problem? 


One of the many Hoffmann machines that uses 
Dizol Soluble is this Churchill 36 x 36 O.D. 
Grinder. Dixol gives a fine finished surface 

and makes tools last longer. 


WAKEFIELD-DICK INDUSTRIAL OILS LTD. 67 GROSVENOR STREET, LONDON, W.|. 


A MEMBER OF THE WORLD-WIDE WAKEFIELD CASTROL GROUP 
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There’s talk of Sykes 


in the cafes and bistros 


A planning engineer from the Continent recently flew 
over to visit Sykes’ factory at Staines. His purpose? 
To obtain urgently needed information for the plans 
of a new factory his firm was building for the production 
of gears for small and medium cars. 

He needed estimates for the type, quantity, and cost 
of machine tools and equipment, plus details of the yearly 
cost of tooling, factory arrangement, floor-to-floor times, 
floor space, and type of labour required—all of it calcu- 
lated to produce a predetermined efficiency at set 
production rates. 

It is doubtful whether he could have found better 
qualified advisers anywhere in the world than Sykes. 
Not many production engineers are in a position to solve 


problems connected with transmissions and gearing. 


Years of experience in producing gear generating 
equipment — hobbers, shavers, shapers, and cutters—have 
given Sykes a fund of expert knowledge which few 
can equal. 

Within three weeks of the arrival in this country of 
a somewhat worried client, Sykes had despatched to the 
Continent a complete production schedule with answers 
to all the problems which the planning of this factory 
had entailed. 

Moreover, a few weeks later—after their client had had 
time to discuss the projected plans with his associates— 
Sykes sent over a technical representative to ensure that 
every aspect of the production problem had been fully 
understood, and all arrangements accurately planned, 
even down to the smallest detail. 


PY, 


Talk to SYKES about gear production 


W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND and associated companies : Sykes Tool Corporation Ltd, Georgetown, Ontario, Canada 


Sykes Machine & Gear Corporation, Newark, NJ, USA - 


W. E. Sykes Ltd, Mascot, Sydney, Nsw, Australia 








irnai 





ting 


have 


few 


y of 
the 
vers 


tory 


had 
eo 
that 
ully 
ned, 





The Council of the Institution 


1958/1959 


President 
The Rt. Hon, the Earl of Halsbury, F.R.I.C., F.Inst.P. 


Vice-Presidents 


J. E. Hill G. R. Pryor 


Chairman of Council 


H. W. Bowen, O.B.E. 


Vice-Chairman of Council 


R. H. S. Turner 


Immediate Past Chairman of Council 


H. G. Gregory 


Past Presidents 


Major-General K. C. Appleyard, C.B.E. Sir George Bailey, C.B.E. E. W. Hancock, O.B.E. Sir Leonard Lord, K.B.E. 
The Rt. Hon. Viscount Nuffield, C.H., G.B.E. Sir Walter Puckey Norman Rowbotham, C.B.E. J. D. Scaife 
Dr. H. Schofield, C.B.E. The Rt. Hon. the Lord Sempill, A.F.C. Sir Cecil Weir, K.C.M.G., K.B.E., D.L., M.C. 


Presidents of Councils outside the United Kingdom 


AUSTRALIAN Counci.L — J. M. Steer 
Soutu AFrican Councit — T. H. Hunter 


Chairmen of Regional Committees 


East & West Ridings Northern South Eastern 
I. G. Hopkinson N. E. Langdale A. L. Stuchbery 
Eastern North Western Southern 
K. S. Jewson T. A, Stoddart H. P. Mott 
Midlands Northern Ireland South Western 
H. Tomlinson E. A. Patston S. G. E. Nash 
North Midlands Scotland Wales 
L. Shenton R. W. Mackay H. G. H. Dixon 


Additional Representatives on Council 


East & West Ridings North Western 
A. E. Clifford J. H. Winskill 
Midlands South Eastern 

T. W. Elkington J. L. Gwyther 


Chairmen of Standing Committees 
B. E. Stokes B. G. L. Jackman F. C. Cooke L. W. Bailey J. France R. E. Mills K. J. Hume 
(Editorial) (Research) (Papers) (Library) (Education) (Standards) (Membership) 
Elected Members 


H. Bainbridge G. V. Bevan G. R. Blakely J. V. Connolly E. Percy Edwards L. R. Evans P. H. W. Everitt 
E. F. Gilberthorpe H. B. Harris B. C. Harrison R. E. Leakey E. Levesley R. N. Marland Dr. T. U. Matthew 
L. S. Pitteway R. H. S.-Turner R. J. C. Whitaker 


Chairmen of Sections outside the United Kingdom where Councils are not established 


Bombay Calcutta 
R. V. Shah T. R. Gupta 
Canada New Zealand 


S. S. Pritchard H. K. Pickering 


































Overseas Councils 


AUSTRALIA 


President 


J. M. Steer 


Chairman 
C. S. Curtis 


Immediate Past President Vice-Chairman Honorary Secretary Honorary Treasurer 
W. Gwinnett H. J. Baker L. W. Worthington K. G. Slorach 
Delegates 
J. G. Brookman B. H. Coombes R. W. Deutsher S. Downie N. L. Eaton N. A. Esserman P. E. Frye 
C. A. Gladman E. J. W. Herbert A. G. Jones J. S. Murphy A. E. Newcombe F. W. Penny C. Pullen 


SOUTH AFRICA 


President Ist Vice-President 2nd Vice-President 
T. H. Hunter C. J. Mogford D. A. Petrie 


Past Presidents 
A.B. Anderson R.H. Arbuckle L.H.L.Badham D.N.S.Clare W.G. Gillespie H.J.G.Goyns J. Henry D. Lion-Cachet 
J. Renwick D.E. Hamm 


Elected Members 


A.B. Anderson G.T.Chawner E.H.Dallas_ P.C. Ellett D. A. Horton G.K. Melvill G.G.Tardrew  H.H. Waters 
F. Westall 





SECTION CHAIRMEN 


Li 0 eee ee oe ere Ssbans seas E. 1. Oe INNER © (oc cant ott oss<Gehentanvanceoanes Melbourne 
ee renee H. _ Pickering RC ceee neces toute ns eaeen iG eesand on New Zealand 
I ie isin rs Liv anbusincsiuutnvnskiccdcesseabes busier Bomba) A. C. MMMM ioe, cots cidccecannnssssNensaeucs el Newcastle upon Tyne 
Ue EIR on. 5c choubesebawebnsdsweschsonaresten Calcutta ee RMN Finan. cb acne cen pesseseabane Northern Ireland 
ay er oc oucleynhannbuvpaseeeveisucswesubesusce Canada Des Me ON on Suakuinon soon Sue eAsnosseasenbiaeestsceunes Norwich 
Ss 70 1S Se Es Seer eden tnny 8 Cardiff Be. PAPE os cu. ccsuncsawub spacers sashoteenonnes Nottingham 
rt NR ee on as ccusnunaesbuWaleunuabasuukuc Cornwall i Ar RE eS es cabbie onion saemmuee Oxford 
ee INN 6 cc sos Scecntiidduountatuueudesbenwcusn Coventry BE MINI) OS ceiso dines a pbaceceas> cheauie pene sauce Peterborough 
ST ee caiic.: ceucunssihaakveandsabnnntoaanbanse netics Derby Be IEE cicwunvnurensbacavgsicss be sxes oie hosspeasenss ooie Preston 
LS SSRI oh Seg nee poe eee ee ee ne eer Doncaster lye | 7 a eer ree rl aeh Uy Nira Reading 
IN cic von nce chiknabencs oenbenbekkbsenwcuamaceyen Dundee We IIE oan o cuss ogueve eccnsadnuh snvwase aetaieneaee Rochester 
Py Nee ChB CR BS acolo acesuneinkinnnvnbexessbesbesk Edinburgh PUMMMEMIN, oso. codosnusnekodsoenaukwsvaleupise esos sucee Sheffield 
toes, fp) 7” SS ERASE Ra ee ee See enee Rare er Glasgou er UN Re  eupawabeches vs wacaveweues Shrewsbury 
a: By RRR cmiciecicdins Ae eeuas Raia acces Gloucester EE INE oa coca bacaccngn socnbannwdawhhvedcess st South Africa 
et eee p Haddsrseld he NL = 25; os gu oan wanashennaekkesousuesees South Essex 
Oe eee icbicwevete “Tpsaach & Colchester Diehs PEND 562 x cnesipuompnrnatevopstexsvaphiekshseasers Swansea 
oO Se See eee ee sasenden SUB EMMMPNY Loos paniccetnvdveeesiniresdnccsoenesanbro% Southampton 
ae ER Ce eee ae Ree Oe ee ee FR RE sustscockasbereaponesbeaantuun sine Stoke-on-Trent 
J. Cunningham, M.B.E. ..... ee Ao 10s SERENE 0) 55 cig ctopienn ce bap sud hecbouemesheausoeenbann Sydney 
MEER cL censhackisaisanbsnabanbsnpussosascchacorsenske MaTIOE A PEs, RUE Sp cons weukusaesssbsovapcadsspwassansdexe Tees-Side 
eh ae ae al sk euneahelap on sins'yl London Pe I oGG o> aie uwattse bce wasevasoske es ons seouakeaus Western 
fg Rg ON SS Pee ey ene ee Patt IME CY coats vasievccbvacpussespastssses Wolverhampton 
oa ere sae adasaees est Manchester Fe PINE Ai ceca usenGieon nikbcc tipse xen soeeshonkss Worcester 
GRADUATE SECTION CHAIRMEN 
D. J. White ..sseees Birmingham Graduate AUN Cs Coarns canes sn danny Ssearenncs Manchester Graduate 
B. Brewster .. o Oe ey Coventry Graduate FP MED > ich Gass vunsdasvodeesverceses Melbourne Graduate 
H. Scholes Rexpes haben Halifax & S Huddersfield Graduate 1 eS. See Newcastle upon Tyne Graduate 
J. Keightley ae veceeee. Leeds Graduate eT NEED «ss cou shohaswvedencaresensd’s Rochester Graduate 
G. L. Smith ssssseasecsessesccccceee, L&aperpool Graduate IDE PUN MMNIN wckeedpcosenbepenaceverneenevanss Sheffield Graduate 
P. Trosset ... Serbs .sssseeeeeee. London Graduate Be ID Sais cin onc dbces snr dkoexicrrcoses Western Graduate 
eee we IID eo ons ccc cn vnundedbaaesuscukcnceie Luton Graduate Pe Se BN Serkavies osena eens Wolverhampton Graduate 


REGIONAL HONORARY SECRETARIES 





East & West anne C. W. Overin Northern Ireland ... ,, Easterbrook 
Eastern ; A. B. Brook Scotland if Nicolson Low 
Midlands sie kis A. C. Turner South Eastern 4. ge 
North Midlands ... sis C. N. T. Manfull Southern : Taylor 
Northern ... Ae ae A Smith South Western A. y ins 
North Western J. Wales C. LL. Griffiths 








o 


SFR RRC RRR S KARAS TAS AQ 


~ 


ss 8S 8 we 


RR AA AAA 








Adelaide (South Australia) ... 


Melbourne ( Victoria, Australia ) 

Melbourne Graduate a 
Australia) . 

Sydney (New South " Wales) 


Canada 


Bombay 
Calcutta 


New Zealand 


South Africa ... 


Birmingham ... 
Cardiff 


Cornwall as cae ae 
Coventry 

Derby ‘ 
Doncaster... om asi 
Dundee ws ase see 
Edinburgh ; see as 
Glasgow one eee sae 
Gloucester 


Halifax & Huddersfield 
Ipswich & Colchester 


Leeds 

Leicester & District . 

Lincoln os eco vas 
Liverpool i eee ace 
London es ae ae 
Luton aie wht ee 
Manchester 


Newcastle upon Tyne 
Northern Ireland 


Norwich ase ‘ve ave 
Nottingham ... “on ae 
Oxford vas ae ae 
Peterborough 

Preston ne eee see 
Reading ‘ . 
Rochester & District | 

Sheffield ; 
Shrewsbury ewe 060 
Southampton eee eee 
South Essex ... 

Swansea . 

Secke-on-Tront 

Tees-Side 

Western ‘ pr 
Wolverhampton ose 
Worcester... ane 





SECTION HONORARY SECRETARIES 


AUSTRALIA 


B. H. M. Coombes, 11 Elmo Avenue, Westbourne Park, Adelaide, Australia. 
A. G. Jones, 13 Laburnum Street, Middle Brighton, Victoria, Australia. 


E. K. Stephenson, 5 Olinda Street, Glen Waverley, Melbourne, Victoria, Australia. 
K. G. Slorach, 98 Church Street, Castle Hili, New South Wales, Australia. 


CANADA 


Frank R. Taylor, 67 Wasdale Crescent, Apt. 5, Toronto 19, Ontario, Canada. 


INDIA 


C. R. Pal, The Crescent Iron & Steel Works Ltd., Goregaon (East), Bombay, S.D., India. 
P. J. O'Leary, c/o Guest, Keen, Williams Ltd., 41 Chowringhee Road, Calcutta, India. 


NEW ZEALAND 


G. Stedman, 3 Harrison Avenue, Belmont, Takapuna, Auckland, New Zealand. 


SOUTH AFRICA 


A. Aitken, 209-211 Pharmacy House, 80 Jorisser Street, Johannesburg, P.O. Box 10837, 
South Africa. 


UNITED KINGDOM 


H, W. White, “ Spring Pools’, 677 Birmingham Road, Lydiate Ash, Bromsgrove, Worcs. 
“3 LL. Griffiths, “ Brynteg”’, 139 Tyntyla Road, Llwynypia, Rhondda, Glamorgan. 
G. Hawke, 3 Bellevue ‘Verrace, East Hill, Tuckingmill, Camborne, Cornwall. 

A. S. Hopkins, 39 Oaks Road, Kenilworth, Warwicks. 

P. Warburton, 16 Vicarage Road, Chellaston, Derby. 

G. R. Wimpenny, 16 Tickhill Square, Denaby Main, Doncaster. 

J. Nicolson Low, Technical College, Bell Street, Dundee. 

A. S. Wilson, Ferranti Ltd. (Laboratory Workshop), Ferry Row, Edinburgh, 5. 

W: Ei Marley, North British Locomotive Co. Ltd., Diesel Engine Division, 111 Flemington 

Street, Glasgow, N.1. 

B. E. Gwynne Clarke, “ Chez-Nous”’, Okus Road, Charlton Kings, Cheltenham. 

C. W. Overin, 353 Whitehall Road, Westfield, Wyke, near Bradford, Yorks. 

H. F. Harker, Ransomes, Sims & Jefferies Ltd., Nacton Works, Ipswich. 

J. &. Townend, 26 Moor Allerton Drive, Street Lane, Leeds, 1 

J. A. Stovin, 14 Queens Drive, Leicester Forest East, Leicester. 

If. Wright, 101 Longdales Road, Lincoln. 

(Acting) H. Mason, 51 Stairhaven Road, Liverpool, 19. 

R. J. C. Whitaker, The Glacier Metal Co. Ltd., Ealing Road, Alperton, Middlesex. 

J. F. W. Galyer, Engineering Department, Luton & South Bedfordshire College of Further 
Education, Park Square, Luton, Ledfordshire. 

P. Speakman, 223 Douglas Road, Atherton, near Manchester. 

E. Glasper, 24 Beldene Drive, High Barnes, Sunderland. 

G. Easterbrook, “ Hilleen”, 22 Ascot Park, Knock, Belfast. 

I, Hilder, 2a Gorse Road, Thorpe, Norwich. 

Liquorish, 28 Mona Street, Beeston, Nottingham. 

S. Chappell, 58 Lancut Road, Witney, Oxfordshire. 

Holmes, “ Arncliffe”’, 11 Mary Armyn Road, Orton Longueville, Peterborough. 

W. H. Preston, 25 Clifton Avenue, Leyland, Lancashire. 

L. 

\ 


J. 
J. 
J. 
J. 
K. 
I. 
N. 


J. I. Daughtrey, 26 Hartsbourne Road, Earley, Reading, Berkshire 
NV. G. Clements, 11 Charing Road, Gillingham, Kent. 
T. F. Newton, c/o E. Pryor & Son L ‘td., West End Works, Broom Street, Sheffield, 10. 
W. M. Buchan, Llanberis, 36 Mytton Oak Road, Shrewsbury. 
J. W. Taylor, High Mead, Kane’s Hill, Thornhill, Southampton. 
F. Hopkinson, “ Woodley ”, 40 Highfield Road, Chelmsford, Essex. 
C. L. Clarke, 11 Alder Road, Cimla, Neath, South Wales. 
E, J. Averill, “ Berry Dale”, 87 Hunters Way, Penkhull, Stoke-on-Trent. 
J. H. Cooper, 48 Hob Hill Close, Saltburn-by-the-Sea, Yorkshire. 
A. Eustace, 19 Ferndale Road, Northville, Bristol, 7. 
W. T. Vaughan, “ Windsor”, 24 Windermere Road, Palmers Cross, Tettenhall, Staffs. 
R. Wheeler, Old Farm House, 7 Parish Hill, Bournheath, near Bromsgrove, Worcestershire. 








Birmingham ... 


Coventry 


Halifax & Huddersfield 


Leeds 
Liverpool 
London 
Luton 
Manchester 


Newcastle upon Tyne 
Rochester & District 


Sheffield 
Western ; 
Wolverhampton 





CORRESPONDING MEMBER IN MIDDLE EAST 


J. Merkine, 45 Arlozoroff Street, Ramat-Gan, Israel. 


CORRESPONDING MEMBER IN WEST AFRICA 


H. P. Halfter, Gold Coast Railways & Harbour Admin., 
P.O. Box 202, Takoradi, Ghana, West Africa. 


GRADUATE SECTION HONORARY SECRETARIES 


R. V. Whately, 36 Acacia Road, Bournville, Birmingham, 30. 

E. R. S. Marrs, 15 Montrose Avenue, Lillington, Leamington Spa. 

G. Wilde, 56 Milton Avenue, Albert Road, Sowerby Bridge, near Halifax. 
T. Robinson, 764 York Road, Leeds, 15. 

M. Green, 1 Parkview Road, Croxteth, Liverpool, 11. 

R. S. Nicholas, 111 Falconwood, Addington, Croydon, Surrey. 

W. M. Stern, 37 Rossfold Road, Sundon Park, Luton, Bedfordshire. 

R. A. Jones, 33 Kirkham Road, Heald Green, Cheshire. 

P. G. Jenkins, 25 Windsor Road, Whitley Bay, Northumberland. 

J. R. Anderson, 63 Watling Street, Strood, Rochester, Kent. 

E. Willcox, Ellis, Son, & Paramore Ltd., Spring Street Works, Sheffield, 3. 
R. E. Everhard, 25 Boverton Road, Filton, Bristol. 

T. J. Harrison, “‘ The Dingle ’’, Planks Lane, Wombourn, Staffordshire. 


LOUGHBOROUGH COLLEGE STUDENT SECTION 


Chairman : 
M. C. Fryer, Dept. of Industrial Engineering, College of Technology, Loughborough, Leics. 


Honorary Secretary: 
]. Fairbrother, Dept. of Industrial Engineering, College of Technology, Loughborough, Leics. 


MATERIALS HANDLING GROUP 


Chairman : 
F. E. Rattlidge, Evered & Company Ltd., Smethwick, 40, Staffordshire. 


Secretary: 
I. B. King, Assistant Education and Technical Officer, 10 Chesterfield Street, London, W.1. 


EDUCATION DISCUSSION GROUPS 


London Centre 


Chairman 
R. A. Bartholomew, 23 Well Lane, Galleywood, near Chelmsford, Essex. 


Honorary Secretary: 


C. C. Spanswick, 24 Mill Drive, Hove, 4, Sussex. 


Midland Centre 


Chairman : 


W. L. Jackson, Senior Lecturer in Production Engineering, Chance Technical College, Smethwick. 





Honorary Secretary: 
Ward, 88 Sutton Oak Road, Streetly, Sutton Coldfield. 


N. 








The Institution of Production Engineers Journal A43 














This... | ...is a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 


New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


LONGER OIL LIFE ot” 


STABILITY AT ALL TEMPERATURES ww 


NEW 

balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 


FREEDOM FROM DEPOSITS ~ 
PROTECTION AGAINST RUST AND CORROSION i 


QUICK SEPARATION FROM WATER Ww 


LESS WEAR a 


ASK THE MAN FROM MOBIL 


This line is no exaggeration. It is the plain truth, 

proved in careful tests against other well known hydraulic and circulating 
oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 
explain how, on balance—on the results of all the tests— 

new Mobil DTE Oils show a clear advantage that can mean lower 

costs and improved production in your business. 


MOBIL OIL COMPANY LIMITED, LONDON S.W.1 
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model B sliding surfacing and 
screwcutting lathes. 16'to 24’ swing. 


24 forward and reverse spindle speeds. Preselection of cutting speeds, 
60 normal feeds plus 60 fine feeds. 
Single lever operation. 
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More production per man-hour is the only answer to increasing production costs. 
A model B lathe is the answer to greater production per man-hour 


JOHN LANG & SONS LTD. 


AN JOHNSTONE RENFREWSHIRE 
45 Telephone : Johnstone 400 Telegrams: ‘‘ Lang Johnstone”’ 
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30in. High Production Slotter 


with electric feed and traverse unit, 
magnetic clutches, and complete 
control of all movements 
from pendant push 


button switch. 
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PRELECTOR 


LATHE 


Fitted with 12in Tudor 


3-Jaw Chuck 


Floor-to-Floor Time 


12 mins. each. 





27% in dia.-75 Carbon Steel, 
En.42. Tungsten Carbide and 
H.S. Steel Cutting Tools 
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Tool Position 














Spindle Surface Feed 

DESCRIPTION OF OPERATION Speed Speed Cuts 
Hex. Turret | Cross-slide R.P.M. | Fe. per Min.| per inch 
1. Feed to Stop and Start Drill - - - | _ 350 a= Hand 
2. Support and Rough Form Taper ‘ 2 (Front || 100 66 Hand 
Rough Form Head - . - - : — |\Front2} 100 66 Hand 
Drill and Rough Knee Turn 2” dia. - 3 200 161 266 
4. Finish Turn and FaceD - - - — Front 3| 700 440 Hand 
5. Profile Turn C (Copy Attachment) - - 6 Rear 700 440 186 
6. Rough Bore Bottom . : : 4 = 170 75 Hand 
7. Microbore 144” dia. Pee, 5 - 1000 442 266 
8. Finish Bore Bottom, Face and Chamfer = - 6 ae 70 30 Hand 
ROR- «© «+ «+ = + — |Front4| 240 | 126 | Hand 




















(I) & CO 
LTD 


SELLY OAK 
BIRMINGHAM 29 


TELEPHONE SELLY OAK //3/ 
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| 
| Special bed construction channels swarf and coolant 4 Camshaft drive through spindle prevents tool break- 


Two workheads independently controlled means 
clear of cutting area. age caused by overrun of the spindle. 






halved production time. Setting is simple, 
tooling costs are low and profiled parts can be 
produced without form tools. Capacity 3 17/32” 
dia. X 25/32” forward stroke. 


An intensive study of customer requirements 


| 
| j 
| | 





has resulted in a new design incorporating all 
the desirable features of the MR 6020 but... 


weth New 
Advantages 





| 
| 
on 


Special chucking attachments can be simply fitted 


variable speed D.C. motors (A.C. input). Mechanical atest: enuniinnor- Gumiing te andi: 


Infinitely variable spindle speeds obtained through 5 
variators, subject to wear, are eliminated. 


Automatic engagement of second speed available 
during one cycle through special cam (optional 


3 Spindle speeds can be varied whilst running and 5 
equipment). 


a positive and rapid electrical brake is provided. 


Write 


to GASTON E.MARBAIX LTD BATTERSEA, LONDON, S.W.11 


Dept. IP.2482 PHONE : BATTERSEA 8888 (8 lines) 


DEVONSHIRE HOUSE, VICARAGE CRESCENT 





NRP 2482 
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Here is an interesting application of the ‘ Maxipilot” 
Automatic Multi-Cycling Hydraulic Copying Lathe. Bar is 
automatically fed through to the tailstock centre, which also 
acts as an end stop. The locating chamfer and diameter have 
been machined prior to parting off the overhead slide. The 
front tool is employed for copy turning and the rear slide 
tools form grooves etc., in the component. Automatic 
unloading equipment is fitted and can be seen clearly in the 
close-up view. 

This particular machine is arranged with stock carriage to 
accommodate 12—1 in. dia. bars or 24—+ in. dia. bars & 10 ft. 
6in. long. The basic “ Maxipilot”’, however, accommodates 
work up to 9+ in. dia. over cross slide and 20in. or 32 in. 
between centres. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 








Sales & Service for... DRUM es) D-ASQU ITH . . . the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 (7lines) Grams: Maxishape, Birmingham. Alsoat LONDON: ‘Phone ; Trafalgar 7224 (5 lines) and GLASGOW : "Phone Central 0922 
D 353 
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UNIT TYPE MACHINES 


fully engineered 
for high-output production 





ASQUITH 7%/10 h.p. Screw feed 
unit. Type MHS. 





The example illustrated is a five station, rotary 





















table machine for drilling, reaming and milling 
operations on automobile spring hangers. A 
vertically mounted 7} h.p. unit is arranged with the 
milling attachment and a 2 h.p. unit with 
multi-head and bush plate is also mounted on a 
vertical column. Another 2 h.p. screw unit operates 
horizontally. The 3 ft. dia. hand indexed table 
incorporates an air lift feature to reduce operation 
fatigue and clamping is automatic. The table is 
controlled by the foot valve at the base. 

If you manufacture components in large quantities 
which require several machining operations, it will 
pay to investigate the possibility of producing them 
on an Asquith Unit Type Machine. Units from 
+ h.p. upwards can be applied for multi-way, rotary 
transfer and in-line transfer operation. 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 


Sales & Service for... DRUMMOND-ASQUITH . . the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 3431 (7lines) Grams: Maxishape, Birmingham. Alsoat LONDON: ‘Phone ; Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central ied 
26 
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WHAT A SAVING 
on Short and Medium Run 
Piercing Jobs! 





BRITISH 


WIEDEMANN Tooling 









Rounds, squares, ovals, clusters and shapes—you use the 
same tools for every piercing job with similar openings. 
Every tool is ready for instant use: 

no setting—always in accurate alignment. 

The Wiedemann method saves time and expense in other 
ways, too—reducing handling and eliminating 
marking out and hand finishing. So why delay longer? | 
Find out more about this economical method today. 











There's a 

WIEDEMANN Turret Punch Press 
for every short and medium run 
piercing job. 


Hand or power —!/5,000 to 160,000 Ib. 
punching pressure. 


~*~ 
a 
ee ere ee ee ee 





Send for new 
illustrated 
brochure 1E/135 











DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 
Telephone WESTERN 8077 (8 lines) Telegroms : ACCURATOOL HAMMER LONDON 
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Water-repellency 


Brush them on buildings and treat them to a monsoon downpour. 
Bake them into textiles and take them out in April showers. Spray 
them on leather and drag them through a puddle... and all the time 
they shed the water better than a duck’s back but allow the base- 
material to breathe. ‘They’, of course, are the versatile I.C.I. Silicone 
Fluids and Resins. As water-repeliénts for masonry, textiles and 
leather, they're something rather special. They penetrate without 
forming a sealing skin, they don’t affect appearance, they increase 
resistance to stain, they improve the handling qualities of fabrics 
and suéde. Wherever the problem is to allow the air in while keep- 
ing the wet out—in treating building surfaces, in showerproofing 
clothes, in waterproofing shoes — these I.C.I. Silicone Water 
Repellents are finding a ready application. And talking of applica- 
tions, there’s probably one in your industry for silicone rubbers, 
resins or fluids. They're not only water-repellent — they insulate, 
prevent sticking, resist very high and very low temperatures and 
suppress foam. If you have difficulties in any of these fields, 
let us know about them: I.C.1. Silicones provide a beautifully simple 
answer to the ugliest problems. 


Silicones 


(tities tlie ci di ded 


IMPERIAL CHEMICAL INDUSTRIES LIMITED - LONDON S.W.! 
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At an Australian Factory of Guest, Keen & Nettlefolds Ltd., 
bolts and nuts are washed, rinsed and dried by this 
Dawson Rotary Drum machine at the rate of up to 
10-15 cwt. per hour. This is only one of the many 
applications of this highly efficient metal parts cleaning 
machine which is widely used in this country and 
overseas for handling parts as widely different as 


H.E. Shells, hydraulic brake fittings, tap bodies and pipe 


fittings. And Rotary Drum machine is only one of the 
Dawson range of metal parts cleaning units which are 


available for handling everything from small typewriter 


parts to large diesel engine cylinder blocks. 





Sole Distributors 


DEGREASING AND DRUMMOND-ASQUITH (Sales) LTD. 


CLEANING PLANT BB Giraze iit ome en ar 
Tel. Midland 3431 








Manufacturers : 


DAWSON BROS. LTD., Gomersal, Near Leeds. Tel.: Cleckheaton 3422 (5 lines) 
LONDON WORKS, 406 Roding Lane South, Woodford Green, Essex. Tel.: Wanstead 7777 (4 lines) 
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Detailed design and 


precision machining 


explain 


MAXAM 


quality and 


unfailing operation 


> 











—L Exploded for production engineers to appreciate its superior 
reliability, here is a pilot solenoid valve by MAXAM:- 


a 


. Seats and Plunger — manufactured from plastic iron, heat- 
treated to provide maximum wear-resistance consistent with 
optimum electrical characteristics. 


. Encapsulated Coil — each one subjected to a 24-hour water 
immersion test before assembly. Available in a wide range of 
AC and DC voltages. Heat dissipation assisted by controlled 
medium passing through centre of coil. 


3. Mounting Attachments — cast as an integral part of valve body. 


a 


. Seals — of special synthetic rubber compound which resists the 
action of specified liquids and gases. 


. Operation — the valve can be arranged for two or three-way 
normally open, or normally closed operation. 


Only 2 Moving Components — movement is confined to.the 
plunger and spring, reducing wear (and consequently main- 
tenance) to the minimum. 


Manifold Mounting — the valve body base can be drilled (drill- 
point recesses are provided) for mounting on a machined face. 


* 


* 


Compactness — overall height of the valve is only 3”. 
* Operating Pressures — range up to 250 p.s.i. depending on the 
valve arrangement and orifice size. 


For completely reliable operation 
with maximum economy — specify 








The design above is typical of the meticulous attention 
to detail and the superior care taken to ensure that 
MAXAM controls and air/hydraulic components shall 
work infallibly for as long as possible on the minimum 
upkeep cost. The whole assembly complies with the 
MAXAM emphasis on quality and reliability. 


66°, of current production from our machine shops is for companies 
whose designers — with experience of MAXAM product quality, 
performance and reliabiiity — have planned their future flow produc- 
tion machines with MAXAM Controlled Fluid Power in mind ! 


MAXAM POWER LIMITED 


Camborne, England. Telephone: Camborne 2275 (10 lines) 
London Office: 44 Brook St., W.1. Telephone: HYDe Park 9444 


TH « 
A company in the Holman Group which has branches, (») 
technical representatives and agents throughout ; 
the United Kingdom and the world 


erove 





Fluid Power Equipment 
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Junior 
7’ Centre Lathe 


2 h.p. motor, 8 speeds, 30-437 r.p.m. 

Also alternatives : 

44-640 r.p.m., and (when fitted with 
2-speed motor) 30-437 r.p.m. 

Sizes made to admit 45”, 54” and 72” 
between centres 


An introduction to precision 

is given in the apprentice school 
at ROLLS ROYCE LTD., 

in keeping with the traditional 
concept from which their products 
have achieved fame. 

The machines selected for 

this specialised training include a 
number of 70 JUNIOR LATHES, 
which combine accuracy and 
productivity—characteristics which 
make them worthy of a place 

in the best workshops. 


WAKEFIELD ROAD 


WOODHOUSE € MITCHELL} "=" "or 


GRAMS:— ‘WOODHOUSE BRIGHOUSE’ 


W.M. 30 
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over 
Forty years’ specialised experience in 
fo rty yea rs furnace manufacture has enabled Wild- 


- Barfield to develop a range of standard 
ex pe r | =e rt ce equipment embodying dimensions 
and characteristics to meet the needs 
hi a d h of modern industry. 
pe ki n eac Whether for toolroom, production 
heat-treatment work or for specialised 


applications, Wild-Barfield standard 





equipment provides worthwhile 


NEAR 


economies. 




















ELECTRIC * 
WILP 


There are standard (Gia) for all heat-treatment purposes 


: FURNACES 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 
, ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 25091 (8 lines) 
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Crawford MULTIBORE COLLETS 


for more flexible, accurate, economical production 


Adjustable to any diameter within its 1/8” limits, each Multibore collet replaces at 
least ten conventional collets. Thus a very small range of Multibore collets will 
handle all sizes of work between 1/8” and 2”. The Crawford Hydraulic Chuck is 
specially designed for use with Multibore collets and will be available in 2 sizes. Each 
incorporates a self-contained hydraulic system, for closing the collet easily and 
efficiently, that making this the most powerful DEAD LENGTH chuck in the world. 





CRAWFORD COLLETS LIMITED 


WITNEY - OXON Telephone: Witney 334 The Crawford Hydraulic Chuck 





London Stockists ; Acbars Ltd., 16-18 Macleod Street, Walworth Road, London, S.E.17. RODney 7191 
Midland & Northern Stockists : Retselp Engineering Ltd., Vulcan Road, Industrial Site, Lode Lane, Solihull, Birmingham. SOLihull 2239 
Agents for Scotland : R. McSkimming & Co., 65 West Regent Street, Glasgow C.2. DOUglas 7391/2 
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ALTHOUGH PETROLEUM OILS can operate satisfac- 
torily in enclosed, airfree systems at temperatures 
in excess of 150°C, they cannot be expected to 
remain in reasonable condition for very long at 
such temperatures when in contact with air. In 
answer to the demand for lubricants to operate in 
these conditions, Shell have introduced a range 
of Silicone Lubricants. 





























20,000 
10,000 


Temperature—Degrees Centigrade 














SHELL SILICONE OILS 


are exceptionally resistant 
to oxidation, possess good 
anti-corrosion qualities, and 
do not thicken, gel or form 
gummy materials even after 
prolonged heating at 250 C. 
At even higher temperatures 
they can be used for short 
periods. Shell Silicone Oils 
show a relatively small 
change in viscosity with 
temperature. Further advan- 
tages are their low volatility 
at elevated temperatures 
and low pour point. 

Shell Silicone Oils there- 
fore offer distinct advantages 
under normal load conditions 
in applications where wide 
variations in temperature 
occur. Shell Silicone Oils 37 





Viscosity Temperature Slopes 
of Shell Silicone Oil 37, 75 & 
100 V.1. Mineral Oil (S.A.E.20) 


and 75 cover most viscosity 
requirements, and a graphi- 
ted version, Shell Silicone 
Oil 75G, is also available. 


SHELL SILICONE GREASE 


is a lithium base grease made 
with Silicone Oil. It is 
particularly suitable for 
applications where com- 
paratively long life at tem- 
peratures around 150°C to 
200°C is required, and is 
designed for use in low- and 
medium-speed, plain and 
rolling bearings. 

Shell Silicone Grease is 
also available containing 
MoS, for the lubrication of 
sliding surfaces and anti- 
friction bearings at tempera- 
tures above 200°C. 















If you or your organisation would like to know more 
about Shell Silicone Lubricants, please get in touch with 
your local supplier of Shell Industrial Lubricants, 


Shell Silicone Oil 37 
100 V.1. Mineral Oil 
Shell Silicone Oil 75 





' 
2. 
3. 














SHELLA@ LEADERSHIP IN LUBRICATION 
\p 






Kinematic Viscosity-Centistokes 


50 


0 32° 77° (100° 130° 212° 250° 
Temperature—Degrees Fahrenheit 
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HELI-COIL 


Heli-Coil Inserts are self-anchoring thread liners made 


from high tensile stainless steel wire. In tapped holes 
Scr ew they provide a conventional thread with higher loading 
strengths and greater resistance to wear and stresses 


than unprotected threads. The Heli-Coil eliminates 


stripping, seizing, galling and corrosion. It literally 
red armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is “a natural” 


for automation, it can make dramatic cuts in time and 


= labour costs. Assembly is the ultimate in simplicity — 
nserts just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appearance 

of the end product. We suggest you write soon 

for data on Heli-Coil, the British-made Insert that is 

available internationally. It is a product of the day 


and this atomic age. 
For further details write for Sales Leaflet APL 48/E8. 


ARMSTRONG PATENTS CO.LTD. EASTGATE, BEVERLEY, YORKSHIRE 


BEVERLEY 82212 
at HS oe r pai i 
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Electrical Aids in Industry ¢ 


Resistance Heating - 2 





Electric resistance heating elements have been 
briefly described in Data Sheet No. 4, with two 
examples of their application in industry. This 
sheet lists some of the further applications 
which can be effectively dealt with by resistance 
heating. 


Soft Metal Melting 


Electric resistance melting is most commonly used 
for lead, tin, zinc, antimony, aluminium and their 
alloys—in frocesses such as tinning, type-casting, 
die-casting and lining bearings—at temperatures of 
up to around 800°C. 

In most cases, sheathed 
elements are immersed directly 
in the metal, a more efficient 
method than applying heat to 
the outside of the containing 
vessel or pot. Immersion heat- 
ing simplifies the application of 
lagging to the outside of the vessel, reducing heat 
losses and current consumption to a minimum. The 
elements are usually positioned near the inside wall 
of the vessel, leaving rlenty of working space, but in 
a few cases, where the full volume of the pot is 
required, or where the metal to be melted is particu- 
larly corrosive, the elements are positioned outside 
the pot, often in contact with it. 


Ga 7 In all cases, the precise 
+ =| “4 temperature control that is so 

SScS essential in soft metal processes 
is readily achieved by the use 
of electricity, and electric heat- 
ing also leads to a reduction 


of casting rejects and metal wastage and a marked 
improvement in working conditions. 


























VEIT) 


Liquid Heating 


Electricity provides the ideal way of heating liquids 
such as water, oils, varnishes, plating, photographic 
and other solutions, and of melting and heating 
waxes and compounds, glues 
and pastes, tars and bitumen. 
Again, immersion heating is the 
method most commonly em- 
ployed, but considerations of 
space or the nature of the liquid 
may sometimes necessitate the 
use of external heaters. Several 
types of devices are available 
to give precise and automatic 
temperature control, and lagging 
is again commonly applied to the vessel to minimise 
heat losses. 

Fire hazards associated with inflammable liquids 
are invariably reduced by electric heating, particu- 
larly if immersion heaters can be used. 

It is usually possible without difficulty to apply 
electric heaters, either immersion or external, to 
existing vessels. 








Kw 






~ aS 
SS 






SSS 





SASSS 
sss 





A59 





Data Sheet No. 5 


Platen, Press and Roll Heating 


Electricity offers the simplest and most convenient 
method of heating platens, dies and rolls. It gives the 
precise temperature-control characteristic of electric 
heating systems, with lower maintenance costs. 
Moreover, the relatively high temperatures required 
in some processes for maximum working speeds 

are reached without difficulty. Flexible 
Ppwnwnr) electrical connections to moving parts 
E | AA/ = give far less trouble than flexible pipe 

connections carrying hot water or steam. 


When electric heating is used, one 


or more presses can be operated ree ca 


without the necessity of keeping a 

boilerhouse staff at work. Pees 
Streams of air, and of many other gases, can be 
heated most efficiently by electric resistance ele- 
ments disposed across the duct leading to or from a 
fan. Heat is generated only inside the duct, just 
where it is. required, and none is carried away 
through exhaust flues or 
pipes. Quick rise of tem- 
perature and precise tem- 
perature control are assured 
when electric resistance air 
heaters are used. 


Air Heating 





Electric Steam Boilers and Steam Raising 


When steam is essential to a process, electrical 
steam raising can often be fully justified on economic 
grounds. 

The means employed for bringing steam from a 
boilerhouse to the point of usage are often extremely 
wasteful, but where electricity is used the steam can 
be generated on the spot and losses from steam mains 
are eliminated. The efficiency of the electric boiler 
normally exceeds 96% and is practic- 
ally constant at all loads, while the 
rapidity with which steam can be raised 
very largely eliminates banking losses. 


Plant requiring process steam can be 
equipped with its own electric steam 
boiler, freeing the working space of 
steam mains ust as individual electric 
motor drives free the factory of masses 
of shafting and belt drives. 

Even where boilerhouse steam is still used, it is 
sometimes desirable for best results to boost the 
steam temperatures at the point of usage, to make up 
for transmission heat losses or to increase the 
superheat, and this function can most conveniently 
be performed by an electric resistance heater inserted 
in the steam line. 
ee es ee aa ee 

For further information get in touch with your | 
Electricity Board or write direct to the Electrical | 
Development Association, 2 Savoy Hill, W.C.2. | 
Telephone: TEMple Bar 9434. | 
Excellent reference books on electricity and pro- | 
ductivity (8 /6 each, or 9/- post free) are available- ; 
| 

| 














| 

| 

| 

| 

I 

| “Resistance Heating ” is an example; “‘ Induction 
| and Dielectric Heating” is another. 

| E.D.A. also have available on free loan a series 
of films on the industrial use of electricity. Ask for 
L 
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WEDG 


the new nut 
with the 

















Wedglok nuts are completely self-locking. They will not 
work loose through vibration or reversal of stress. They 
need no locking devices—and the locking-action is unaffec- 
ted by age or temperatures within the normal range. 


How is it done? 


In a Wedglok nut the locking element consists of a tough, 
resilient nylon pellet. This is inserted in the body of the nut 
and projects slightly above the crest of the thread. When the 
nut is turned the pellet sets up a wedging action, gripping 
the threads tightly. This counter-thrust creates metal to 
metal engagement of mating threads. The Wedglok principle 
can be applied to screws as well. 


If it’s a matter of how to fasten one thing G i« N 
to another... get in touch with 


Wedglok Self-Locking Products are manufactured under licence in the United Kingdom solely by 
Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath St., Birmingham18. Tel: Smethwick 1441 


$/WK/3825 
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Searching for the right answer 


Data processing continues to play an increas- 
ingly important role in the conduct of modern 
business. Punched card equipment, electronic 
calculators and computers provide more business 
information in less time than any other form of 
office machinery. Users of these methods have 
always known most about their business soonest. 


The widened range of equipment of I-C-T, and its 
integrated technical development, is rapidly opening up 
new fields of application. Choice of I-C-T equipment ranges 
through punched card machines using 21, 40, 80 and 160 


column cards—to small, medium and large electronic 





computers, employing combinations of punched cards, 
paper tapes and magnetic tapes. 

Determining the optimum method of employing data 
processing equipment is a highly skilled task. 1-C-T staff 
are experienced in these matters; their knowledge and 
experience have proved valuable to enterprises of widely 
divergent character and size, from firms employing under 
20 people to corporations of international repute, local 
authorities and nationalised industries. They can help you. 

If you think your research, production, marketing or 
financial affairs are capable of improvement there are well 
established reasons for believing that the combination of 
1-C-T staff, equipment and training will provide you with 
the right answer. We suggest you get in touch with us. 


INTERNATIONAL COMPUTERS 
AND TABULATORS LIMITED 


HEAD OFFICE : GLOUCESTER HOUSE, 149 PARK LANE, LONDON, W.1 
TELEPHONE: HYDE PARK 8080 

OFFICES THROUGHOUT THE UNITED KINGDOM AND OVERSEAS 

ALL THE RESOURCES OF HOLLERITH AND POWERS-SAMAS 
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Photograph 
by courtesy of 
Rolls-Royce Limited 


is more wear resisting than Tungsten Carbide 


Glostics Ltd 


AGENTS : IMPREGNATED DIAMOND PRODUCTS LTD : TUFFLEY CRESCENT : GLOUCESTER 
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Applying the right heat 
in the right place 





wih BTH *“PYROBAR’* PROCESS HEATERS 


Electric heating generated and applied locally offers the advantages of simplicity, 
speed, efficiency and economy in hundreds of industrial processes, large and small. 
Five basic types of BTH ‘Pyrobar’ electric heater are available to deal with almost 
any application. Built to exacting standards, they are virtually indestructible in service. 
Standard shapes and sizes are delivered from stock, or special heaters can be 
formed during manufacture to almost any desired shape. Alternatively ‘Pyrobar’ 
heaters can be supplied in straight lengths, and bent cold on site to suit the application. 





FROM GLUE POT——TO EXTRUSION PRESS 


Study these features Types available : 
* ' ‘ 1 : 
t endiong life industrial processes === GULLED + PINNED  CASTUIN 
* High application efficiency—virtually 100 
| per cent. with immersion heaters 
e * No trouble with burners or furnace linings Sideacties Spiral nickel-chromium 


i : | sheath current-carrying wire 
* Accurate. Readily adapted to automatic pects 33 


temperature control, making skilled super- 
vision unnecessary 


* Low fire risk can cut insurance premiums 








* No smoke, fumes, dirt or grease — a. 0ClC 
Write for further details. Leaflet G14031, and heat conductor screwed into heater spiral 
showing the wide range of heaters and 
their applications, will be sent on request. Section of ‘Pyrobar’ element 


ER BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED * RUGBY > ENGLAND 
—— an A.E.|. Company AS224 
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buttoned up 


by 
MEASUREMENT 









Batch control for a liquid mix nowadays 
requires precise amounts of several ingredients 


to be dispensed in exact quantities. Too often 





and a mind of his own. MEASUREMENT 
have replaced this uncertain method with a 
system of metered control. The quantities are pre-set on a dialled control panel and 
supplied to the mix, from a remote control point if necessary, at the press of a button. 


Quantities are precise, records are automatic, control is complete and the bucket is out. 


meters are matters for 


MEASUREMENT 


MEASUREMENT LIMITED (A Parkinson Cowan Company) 


Tameside Works, Dobcross, Near Oldham Telephone: Delph 424 (5 lines) Telegrams: Supermeter, Dobcross 


EXPORT ENQUIRIES TO: Parkinson Cowan Group Exports Ltd., 












Terminal House, Grosvenor Gardens, London, $.W.| Telephone: Sloane 0111/4 Cables: DISC, London 
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No. 6 geared 





inclinable press 











The Butterley range of sheet metal machinery includes geared and ungeared 
power presses, guillotine shears, press brakes and general machinery for hot 
and cold working of metals. 

All castings are made by the “ Meehanite” process in our own well-equipped 
foundries. The Butterley foundries are available for the production of high- 
grade “ Meehanite ” castings to customers’ requirements. 

We invite your enquiries for “ Meehanite ” castings of all grades up to 20 tons. 


The word ‘“‘ Meehanite”’ is a registered trade mark. 


Full details of Butterley Sheet Metal Machinery supplied on request. 


THE BUTTERLEY COMPANY LIMITED 
RIPLEY - DERBY - ENGLAND Tel: RIPLEY 411 (9 LINES) 


London Office: 9 Upper Belgrave Street{S.W.1. Tel: SLOane 8172/3 
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Rapid, 
high-quality 































photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 

and developing machine (formerly known as Model 

46/35) is designed for use in the print room of the large 

drawing office. It does not produce unpleasant fumes XN 

and special ventilating systems are thus unnecessary, 

making it a simple matter to move the machine to a 4 © Exposure, development and print 

new position at any time. Ps delivery synchronized for simplicity 
y, of operation. 


@ All controls conveniently located for 
rapid, effortless adjustment. 

@ Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 

® Complete design co-ordinated for 
exceptionally high potential output. 

@ Excellent mechanical layout giving 
silent, vibrationless running. 


© Comprehensive maintenance service 
available at nominal cost. 





Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Pxaeaees 


PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFOR DELIMITED, IN DUSTRIALSALES DEPT .AZI8AA 
ILFORD, ESSEX. TELEPHONE: ILFord 3000 
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ALLOY STEELMAKERS =: FORGEMASTERS- - STEEL FOUNDERS . HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN LIMITED : SHEFFIELD ; ENGLAND 
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Shaping in 32 hours by electro erosion 


This die for the field laminations of a smal] electric 
motor was cut in a previously hardened 1” die plate 
in 34 hours. The method—electro erosion by GKN 
Spark Machine. 

Now consider. How long would it take you to shape 
the same die by normal methods? cxn Electro 
Erosion simplifies the cutting of complex shapes; 
makes easy the working of hardened steels and 


tungsten carbide. 


A cKNn Spark Machine gives a high cutting rate with 
low electrode loss and a good surface finish for dies, 
moulds, press tools and form tools in designs of this 
difficult and intricate nature. Its operation is safe, 
simple, speedy and accurate. A GKN Spark Machine 
can bring speed and accuracy to your operations. 
Further information detailing the full advantages is 
available from Welsh Metal Industries or Sales Agents 
and carries no obligation. 


(6 iG) spark machine 


DESIGNED BY THE GKN RESEARCH LABORATORY 


Manufactured by 


WELSH METAL INDUSTRIES LTD., Caerphilly, Glamorganshire. 
M. C. Layton Limited, Abbey Wharf, Mount Pleasant, 


Sales Agents 


Alperton, Wembley, Middlesex. 


Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester, 
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British Built 


Gulomaiic 
TAPPING & 
THREADING 
MACHINES 





No. |: 
Steel jj in. 
Brass } in. 
Fast and easy to operate, these machines meet the most 
stringent demands of modern mass production. Their 
outstanding features include entirely automatic tapping or 
threading operations, a wide range of speeds, and precise 
limitation of feed depths; the spindle is fed and returned at 
the exact pitch. The range includes bench, column and a 
radial type. Capacities from 3/16” to 1.3/16" (4.75 to 
30.16 mm) thread diameter, in steel. 


EARLY DELIVERY MOST SIZES 


No. 5: 
Steel |, in. 
Brass |} in. 





jo 
{> 











B.S.A. TOOLS LTD - BIRMINGHAM > ENGLAND 


Sole Agents Great Britain 


BURTON GRIFFITHS & CO., LTD + KITTS GREEN > BIRMINGHAM 33 


Telephone: STECHFORD 3071 


No. 3 Radial: Steel $ in. Brass % in. 
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What is 
the cheapest 
and simplest way 


of fixing 
Cats : 


te cois?... 


When both are metal—the answer is almost invariably stud welding. The 
cost may be as little as one fifth of, for instance, the cost of drilling and 
tapping. The time an even smaller fraction. And stud welding is far 
stronger than any alternative method and absolutely permanent. 

Stud welding is speeding up production and lowering costs in an immense 
range of industries from shipbuilding to domestic equipment. Attachments 
may be of almost any shape. A talk with our Engineers perhaps, followed 


by a demonstration, will be worth your while. 


(rompton Parkinson 
STUD WELDING 


CROMPTON PARKINSON (STUD WELDING) LIMITED 
1-3 Brixton Road, London,S.W.9. Telephone: Reliance 7676 





The Institution of Production Engineers Journal 





THREE-POSITION AUTOMATIC HYDRAULIC 
CROSS SLIDE SOLVES PROBLEM OF BORING 
CLOSELY SPACED HOLES AT ROVER CO. LTD. 


The problem of fine boring close centre holes in this 
Rover gearbox is ingeniously overcome by use of the 
PRECIMAX three position hydraulically operated 
cross slide. The necessary transverse movements are 
preselected and linked with the longitudinal feed 
motions in a fully automatic cycle. 

The three bores (two at 0.625in. dia. and one at 
0.6875 in. dia.) are repeated by two spindles at the 
opposite end and in addition to close limits on 
diameter and relative position, this multiple 
operation fulfils exacting demands in the accurate 
alignment of the opposing bores. The six holes are 
bored using solid tungsten carbide shank boring bars 
in a floor-to-floor time of 2.85 minutes. 


Send for full details of PRECIMAX Fine Boring Machines 
to... 


LANDIS LUND LIMITED, CROSS HILLS, KEIGHLEY, YORKS. *Phone: Cross Hills 3211 
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PUT IT THERE... 
OR THERE... 
OR THERE... 





Imagine your machines stuck down on a felt base which 
can absorb over 80°/, of vertical vibration, which 

has a holding power of 50 Ibs to the square inch, 
which does away with bolts, grouting, damaged floors. 


Then imagine deciding to change your 





layout when the workers have left one evening 





and having all the machines ready for action again in 
the morning. That’s what Croid-Cooper can do for you. 


Send for details today. 


CROID 65 COOP & CO. (B’HAM) LTD 
MACHINE FIXING GLUE f BRYNMAWR, BRECONSHIRE 


FELT TELEPHONE: BRYNMAWR 312 








OPPERMAN* GEARS are precision tested 
See 



















For careful and exact checks of precision in gear 
manufacture, OPPERMAN GEARS LTD. OF NEWBURY * 

depend on Goulder measuring equipment. 

Designed with the greatest attention to detail and made 

from specially selected materials, Goulder equipment embodies 
the highest standards of accuracy and craftsmanship. 

The comprehensive range of Goulder gear measuring instruments 
includes five types of rolling gear testers, as well as involute 
and Jead measuring machines. Special machines can also be 


~~ 


made for particular requirements. 


Goulders also make 
Worm and wheel testers - Hob tester 
Pitch testers - Sine tables 
Universal beam calipers - Jigs, fixtures 
Tools and gauges - Aircraft components 








. We shall be pleased to advise on the best method of gear 








Measuring the lead of a right handed single measurement for your needs—just telephone or write to: { 
helical lay shaft gear which has been straight shaved, G Id & S L d 
at Opperman Gears Ltd., Newbury, Berks. F J. ou er ons t « 











i * Kirkheaton, Huddersfield. 
" | ‘ : ed Telephone: Huddersfield 5252-3 
> . ~» 1. 


e . _ 
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a DEMONSTRATION? 


IF YOU CUT, drill or grind glass, ceramics, 
carbide or any known hard material 

the Neven Mobile Unit will demonstrate 
most efficient production methods 

with diamond tools. May we send this 
Demonstration Unit to your works? 

The Sales Manager would be pleased to 

| advise you when the Unit will 


be in your area. 


IMPREGNATED DIAMOND PRODUCTS LTD 


OF GLOUCESTER : ENGLAND 
TELEPHONE 21164 (3 LINES) - TELEGRAMS IMPREG GLOUCESTER 
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Production efficiency boils down to winning 
the conflict between OUTPUT and TIME. 
Servis Recorders provide an exact comparison 
between machine running and idle times — 
more than a mere score sheet of the contest, 
this information is an invaluable basis for 
load planning, scheduling and costing. 
Please write for details of the Servis 
Recorder system. 


SERVIS RECORDERS LTD 

Dept. I.P.E. 19 LONDON ROAD 
GLOUCESTER 

Telephone: 24125 


Make Your Machines 


AVERAGE HOURS PER DAY 
» 


No. 
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Beat Time 









































MACHINE 














1 2 























GM RUNNING 


(4) IDLE 





with the 
SERVIS RECORDER 
SYSTEM 

















Machining on single spindle automatic 





Telephone: HYDE 3471 (5 LINES) 








sec 


FLETCHER MILLER LTD.,ALMA MILLS, HYDE, CHESHIRE. 





Do you still have 
trouble with tolerances? 


You’ve checked the tool angles, the setting-up, the rate of feed and spindle 
speeds, but have you checked the cutting fluid? This can have a great bearing 
on the accuracy of any machining operation. Put a FLETCHER MILLER 
cutting fluid in the sump and you will notice the difference. Both tools and 
workpiece are thoroughly cooled, close tolerances are maintained, chip welding 
is eliminated—and life of the tool bit is extended. Interested? Write for a 
copy of Publication SP.173 “Cutting Fluids” which describes the whole range 
of FLETCHER MILLER cutting fluids. 








SWIFT 


This range of straight cutting oils includes 
various grades of sulphurised oils, sulpho- 
chlorinated oils and non-sulphurised oils. 
They all have one common characteristic - 
they service the most severe tooling set-ups 
with complete efficiency. 





Telegrams : EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 








CF.124 
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PLAUERT-WETZEL) Horizontal Boring 





and Milling Machines 


m Wide range of spindle 
speeds and feeds. 























m Ease of control by 
automatic pre-selection of 
speeds and feeds. 


mg Rapid clamping of tools 
in boring spindle by means 
of 1sA fast taper and 
quick locking nut. 





@ Boring and milling spindles 





can be engaged individually 
or both together, either at 
identical or different speeds. 





wg Longitudinal movement of 
column in addition to 
normal transverse movement. 





- The photograph above is reproduced 
Brief description MODEL BFKn (Floor plate type) by courtesy of Messrs. C. A. Parsons 
& Co. Ltd., and shows the BFKn 125 
; installed in their Heavy Machine Shop. 
100/180 125/200 180/280 


The following machines are also 





Boring Spindle diameter 3.9” 4.9” Tek available :— Table-Type Horizontal 
Milling Spindle diameter — 8 7.9" 11.0” ae ee oe a Machines, 
Distance Floor Plate to spindle centre 41”/96” 45’/116" = 43.3"/157.5 and Pressure Die Casting Machines. 
Transverse column travel 108” 138” 167” 
Longitudinal column travel 15.8” 19.7” 24.8” 
Depth bored in one pass/second pass 357/14” 44”/18” 49”/25” 
Maximum boring diameter 33” 44” SSA° 
Maximum milling cutter diameter 20” 2° 325° 
Maximum facing diameter 44” si” 59” Sole British Agents 
Number of spindle speeds 23 33 24 Ss Y K a S 
Range of boring spindle speeds 9-1400 5.6-1000 4-800 r.p.m. 
Range of milling spindle speeds 9-315 5.6-280 4-125 r.p.m. . 
Number of fine speeds 36 36 - Machine Tool Co. Ltd 
Range, per rev. of boring spindle .0008’-47” .0008’-47” * Hythe Warke.-Thelythe 
\ Number of coarse feeds 18 18 * Stainus WMiadioke: 
‘ Range in inches/min. 1.02’-49" 1.02”-49" * Telephone 
Main motor capacity 20 H.P. 27 H.P. 55 H.P. Sta ii 5076 (Slines) 
Weight without steady, and floor plate 16 TONS 25 TONS 51 TONS Telegrams Sytool Staines 





* Infinitely variable. Fuller details on request. 
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CONSULT ap FOR 


EQUIPMENT for AUTOMATION and MECHANISATION 





RYW Barraclough 


@ One of the many special products made by us 
for the Ministry of Supply. 


@ We Design and Manufacture Special Purpose 
Production Machinery and Equipment. 


@ Our specialised knowledge and _ practical 
experience in this work includes the use of 
Hydraulics and Pneumatics in Machinery 
Operation. 


@ We also have a standard range of Packaging 
and Food Processing Machinery. 


Ltd HARTWOOD ROAD * SOUTHPORT ° LANCS 


Phone : SOUTHPORT 55661/2 Grams: PACKAGING, SOUTHPORT 




















(BROCKHOUSE ) 


J. BROCKHOUSE & CO. LTD. 


Machine Tool Division 








ELMS WORKS - WOLVERHAMPTON 
Tel.: 23801 


























One of many different types of machines 
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MACHINE TOOL 
REBUILDING SERVICE 


Why not consult us about that one-time useful machine tool 

which is now standing idle? We have a comprehensive machine tool 
rebuilding service available for LATHES, AUTOMATICS, 

MILLERS, SHAPERS, PRESSES and DIE CASTING MACHINES. 
Machines are completely stripped, parts replaced and when 

rebuilt carry our six months’ guarantee. 


SEND FOR DESCRIPTIVE LEAFLET. 
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| CONSTANTLY MAINTAINED | 
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Whew Tool Gree 


Mushet Special “VG” high-speed steel is the very latest 
development of tool steels in the United Kingdom, by 
Samuel Osborn & Co., Limited. Remarkable results under 
production conditions are assured, far in advance of other 
tool steels in this category. Stocks of lathe tools, planer 
tools and toolholder bits, in this steel, are available in 
standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


If you use centre lathes, capstans, automatics, combinations, planers, 


shapers, boring mills, etc. these tools will: 


* CUT FASTER 

* LAST LONGER 

* MACHINE TOUGHER MATERIALS 
(including Nimonic alloys) 


* REDUCE PRODUCTION COSTS 


@ ALSO AVAILABLE IN 
BAR AND BLANK FORM 





| COMPREHENSIVE STOCKS | 
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SAMUEL OSBORN & CO., 


KS, SHEFFIELD 


ertrYoDeE STEEL 
FINE STEEL MAKERS - STEEL 





wor 
FOUNDERS 


ENGINEERS’ 





<— 









LIMITED 


TOOLMAKERS., 








for RELIABLE S.G. 


IRON CASTINGS 


Pioneers in the development of this versatile 
new material, S.G. Iron, S. Russell & Sons Ltd. 
produce in addition to BS 2789 types 1, 2A 
and 2B, many other special types, including 
Austenitic. $.G. Iron gives a high yield strength 
combined with good machinability, the strength 
of steel and the rigidity of cast iron. It can be 
used as alternatives to many other and more 
expensive metals for a variety of applications, 
details of which will be gladly given. 

S.R.S. also supply all varieties of High Duty 
and Alloy Irons and Grey Iron for machine tool 
and general machining purposes, in a wide 
range of sizes and quantities. 


We shall be pleased to receive your enquiries. 


S. RUSSELL & SONS LTD 


FOUNDRY DIVISION 
Head Office: Bath Lane, Leicester. Phone: 23211 (6 lines) 
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5ft.6in. ; 








FIRST FOR S.G. IRON CASTINGS 





SR592 





Have no fears... 





















SPENGER GEARS 








S UTTUTTUTULUTUUIUUL ULL UAL UL = 


e SPURS, HELICALS 

e BEVELS (straight and spiral) 
e RACKS, SCREWS 

e WORMS, WHEELS 
REDUCTION, CHAIN 


Supplied complete or from customers blanks 


FT UU UUTTUUIU LULL ULLAL 


UAT LLL = 


| 
SUMIMNUUIUUTIUUIUUUUCUUULUUUTUUTU i 


[ite 


VICTORIA ROAD EAST, LEICESTER 
Telephone: Leicester 67446 & 67932 


Telegrams: Gears Leicester 
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The Caliper is normally supplied as a 
‘GO’ and ‘NOT GO’ combination 
gauge so that both tests can be applied 
in one action, but is also available 
as ‘GO’ only or ‘NOT GO’ only. 


( 


A precision co-ordinate frame 
boring machine for ensuring 
parallelism and centre distance of 
anvil mountings. 





&@Y Adjusting screws, pro- 
Sy, tected by cover plates 
allow for a wide range 
of work diameters and 
tolerances. The gauge, 
after long usage, can 
also. be re-adjusted 
many times to size 
so that the necessity 
for regrinding is 
eliminated. 


592 


Featuring Horstmann gauges 


The Horstmann Model 52 Screw Caliper Gauge puts accuracy in your 
hands. In addition to the features displayed above, it incorporates many 
other advantages, all of which contribute to fine accuracy, versatility, 
long life and ease of handling. The anvils are set so that they do not 

roll—all shearing action is eliminated —the caliper is suitable for 
either left- or right-hand threads — and it is ideal for gauging Acme 
forms and shouldered work. Model 52 is available in a full range of 
B.A., American, Unified, Whitworth and Metric forms of thread. 

Horstmann also make screw or plain Plug and Ring type gauges. All 
these precision instruments are guaranteed for accuracy, hardness and 
7 finish to the requirements laid down by the National Physical 
Laboratory. 





May we send you descriptive leaflets ? 





PLUG, RING & CALIPER GAUGES 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS - BATH - ENGLAND - Tel.: 7241 



























Export and Shipping Documents 
Production, Material and Cost Control 
Sales Analysis 
Purchase Orders 
Crder Control and Despatch 


; one 
Day after day your typists are repeating 
themselves, needlessly. Data common to a 
number of documents are being duplicated typing 
in various departments, with inevitable 
slowing down of production and the risk of covers 


costly errors. 

The Banda-control system provides for one 
single typing to cover all the paperwork the 
relating toa particular job. From this original 

“master’’, specific items are selected auto- 

matically and reproduced on their relevant lot! 
forms by spirit duplication. 


The application of Banda-control to your The 
business is a simple matter of consultation 
with a B & A systems’ specialist — without 
obligation, of course. The transformation in secret 
your business may well be astonishing. 

iS 


mn —control 


selective reproduction 





another B &€ A business aid 
another B &€ A business aid 


another B &€ A b 


another B & A 
another B &€ A business aid 


another B &€ A business aid 
another B &€ A business aid 
another B & A leS&iness aid 


BANDA DUPLEX removes from the copy typist or 
clerk the responsibility for accurate distribution of 
instructions to factory, warehouse and office. By selective 
reproductionthe Banda Duplex reproduces automatically, 
on office or factory routine forms, selected data from one 
original typing. The Banda Duplex is the perfect machine 
for Production Control in an engineering firm. 





from the Systems Division of 


BLOCK & ANDERSON 


LIMITED 
Head Office: 
Banda House, Cambridge Grove, Hammersmith, London, W.6. Tel: RIV 4121 (20 lines). 
London Sales Office: 
58-60 Kensington Church Street, London, W.8. Tel: WES 7250 (10 lines). 
ON-THE-SPOT SERVICE FROM THE FOLLOWING BRANCHES: 
Belfast, Birmingham, Bristol, Cardiff, Dublin, Dundee, Edinburgh, Exeter, Glasgow. 


Leeds, Leicester, Liverpool, Luton, Manchester, Middlesbrough, Newcastle, Nottingham 
Preston, Reading, Sheffield, Southampton, Stoke-on-Trent, Tunbridge Wells. 
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THE NEW 


BARBER & GOLMAN 


MLS, 


HOB SHARPENING MACHINE 


fee MATURES 


* PRECISION SET-UP ADJUSTMENTS 

* WET OR DRY GRINDING 

* ACCURATE INDEXING 

* PRECISION BUILT-IN WHEEL DRESSER 


* ADJUSTABLE HYDRAULIC TABLE SPEED 
AND STROKE 


* AUTOMATIC FEED AND INDEX COUNTING 
* UNIT CONSTRUCTION 


The new Barber-Colman No. 6-5 Hydraulic Sharpening 
Machine is a precision machine which controls index 
spacing, rake angle, lead of gash, and surface finish of the 
cutting tool to a degree which has never before been reached 
by any commercial sharpening equipment. Illustrated 
literature available on request. 













BARBER & COLMAN LIMITED 





BROOKLANDS »ALE CHESHIRE 
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Whether for apprentice 
training, as shown, or for 

toolroom or production work, 
CUNLIFFE & CROOM verticals 


have the speed and power, 

















plus precision, to satisfy the 





most exacting demands. Note 


the massive design, the 


CUNLIFFE & CROOM Verticals 


In the apprentice training school 
at Bristol Aero Engines Ltd. 


well-supported table and 
powerful knee... 

the sliding and swivelling 
head .... features that make 
the CUNLIFFE & CROOM a 


really versatile machine, 


sé SLIDING AND SWIVELLING HEAD 
2k POWER FEEDS IN ALL DIRECTIONS =, “h" of stn 

G difficult jobs with ease, no j 

Ke SPEED AND FEED RANGE a matter what the material. Y 

COVERING ALL MATERIALS a eee Semen : 


and ask, too, for information 


capable of tackling the most 











A 
j 
7. on our horizontal machine. 











j 
JAMES ARCHDALE & CO. LTD., Ledsam St., BIRMINGHAM, 16 | 4 
Telephone: EDGBASTON 2276 Y Y 
A member of the Staveley Coal & Iron Co. Limited Group yy as GY 
Sole Agents: ALFRED HERBERT, COVENTRY Telephone 89221 , ; 
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Cheaper HOLE S — truer HLOLES 
— when you instal the 


HuUN 'T’ Tolerance-Masters. 


Everybody concerned with drilling 












or tapping in metal should know about them. 


Write for leaflet No. 14. 


—_ ACOMPANY 
[ OF THE 
[‘ EXPERT 

A 1001 GROUP 





Herbert HUNT & Sons Limited 


Elsinore Road, Old Trafford, Manchester 16 





(Trafford Park 0663/4) \ 








WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 









Whatever it is you need—large or small capacity 
—high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & Co. Ltd. 


IPSWICH 

















Telegrams: Reavell, Ipswich § Telephone Nos.: 2124-5 
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Wherever 
power is used 
Crofts Conveyor Drives 


play a vital role... 


CROFTS ‘RITESPEED’ MOTORISED 
CONVEYOR PULLEY 


Check these advantages : 
A single unit, self-contained conveyor pulley with integral drive. 


All driving mechanism (electric motor, speed reduction gear) housed inside the 
pulley itself. 


Absence of external drive saves floor space. 


Available in a variety of diameters and face widths, for a wide range of conveyor 
speeds, for powers up to 10 h.p. Larger sizes, up to 30 h.p., on short notice. 


Ancillary equipment, including bearings, dead-eyes and floor stands, available 
ex-stock. 


CROFTS (ENGINEERS) LIMITED 
POWER TRANSMISSION ENGINEERS 


Head Office: Thornbury, Bradford 3, Yorkshire 


Telephone : 65251 (20 lines) Telegrams : ‘Crofters Bradford Telex’ Telex 51186 
Branches at: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, 
London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
Representation throughout the world. 






YOU CAN HAVE 


by fitting the 








BRITISH BELLOWS 





ELECTROAIRE VALVE 


This jet-fast air-powered valve is designed to operate on a 
momentary electrical contact of only eight volts. It is quiet 
and shock-free, will operate day after day, year after year, 
without pounding, noise or overheating. Specify the British 
Bellows four-way directional electroaire valve — available in }”, 


2” and }” port sizes—and watch production shoot upwards. 
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MAINTAINED CONTACT 





For use when it is more 
convenient to have a 
maintained contact during 
operation. Size }”, 4”, 3” 


and 4” BS.P. M.C.V. 





o£ 


GIVE PRODUCTION A LIFT WITH BRITISH BELLOWS CONTROLLED AIR POWER EQUIPMENT 


Write for “Do it Yourself Automation” to the BRITISH BELLOWS DIVISION, of 


GEO. H. HUGHES LTD., EDGEemonp AVENUE, TYBURN, BIRMINGHAM, 24. Tel.: ASHfield 1183 























The Housing The Fan Chamber 


Light Alloy components 


The three aluminium die-castings (shown above) going into the 
assembly of a new “Hoover” cleaner are machined on two 
Wadkin High Speed Rotary Millers. These machines were 
specially designed by Wadkin Ltd., to meet a specific produc- 
tion demand for continuous face milling. With the hourly 
output on all three components in the order of 500 units, 
they are two of the fastest machines of their type in the 
country. Cutting speeds range up to 6,000r.p.m., and 48” 
diameter rotary tables feed up to 150in. per minute. All 
fixtures on the table are air operated. 





80} 73°@ use Wadkin Rotary Millers 
for maximum production of 


If you are looking for modern time- 
saving, cost cutting methods that do 
not involve large capital investment 
it will pay you to consult Wadkin. 
We shall be glad to work with you 
in the application of these modern 
high-speed machining techniques. 





Exhaust Duct 















Wadkin Ltd., Green Lane Works, Leicester. Telephone: 68151. London Office: 62-64 Brook Street, W.1. Telephone: MAYfair 7048 





Wadkin Continuous Rotary Miller, 69s. Guards removed to 


show pneumatic fixtures arranged round the table. 
Photographs reproduced by courtesy of Hoover Ltd., Perivale, Middlesex. 
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PLANT & 
MACHINERY 








FAVOURABLE TERMS 
FINANCED FROM OUR 
OWN RESOURCES 





THOS.W. WARD LTD 


ALBION WORKS : SHEFFIELD 


PHONE: 26311 (22 lines) - GRAMS: ‘FORWARD SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2 PHONE: TEM. 1515 













Showrooms also at:— 









SILVERTOWN GLASGOW BRITON FERRY 
THAMES ROAD, 18-24 FORE STREET, GIANT’S WHARF, 
SILVERTOWN, LONDON, E.16 SCOTSTOUN, W.4 BRITON FERRY. 






TEL: ALBERT DOCK 2841 TEL: SCOTSTOUN 8083 TEL: 3166/7 
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VARATIO & STRATELINE GEARS 













STRATELINE 
Fixed Reduction Speed Reducers 


VARATIO 


Variable Speed Gearboxes 


46 Ibs. ins. to 
48,000 Ibs. in. 


High giciend Torque range 
Exact ratios 


Sturt gates to suit your 


between 3 tol 





a 
pHe.osHe. NG Co Axia patts and {,000,000 
obust Construction to |. 
No Friction Drives Motorised with any make or type of Motor or Non- 
Positive Drive — Up to 26 Speed Changes Jotal ure Motorised. Positive drive in either direction. Reductions 
Gear change under load without clutch. Enclos up to 1,000,000 to | obtained in incredibly small space. 




















The ‘DAVID’ Units for ‘GOLIATH’ Jobs! 


We shall be pleased to supply Full Details on application 


VARATIO-STRATELINE GEARS LTD., 278 Aberdeen Avenue, Trading Estate, Slough, BUCKS. 


Telephone: SLOUGH 20271/2 Telegrams: VARATIO, SLOUGH 











BRANDED BOLTS 








Each type of Newall bolt 


Newall Hitensile ... Newalloy... 
Newallastic ... Newall Hi-tem... 


is branded with its own distinctive mark 
and is recognised by engineers as having 


“unique” qualities. 











We shall be happy to supply any engineer 
designer who is interested with details of 
the various bolts and studs, which cover 
the full range of modern requirements. 





POSSILPARK, GLASGOW, N.2. 








LOOK FOR THE NEWALL BRAND 
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A tour of the Phosphor Bronze 
foundries on any average production 
day is remarkable in revealing an 
extraordinary variety in size, 

shape and alloy composition of 
components being cast, processed 

or machined. With one of the best 
equipped non-ferrous foundries, 
backed by eighty years’ experience, 
The Phosphor Bronze Company offers 
expert and dependable service in 
supplying castings in a wide range 

of non-ferrous alloys including 

all types of phosphor bronze, 

gun metals, aluminium and 
manganese bronzes, monel, all 

kinds of white metals, 

nickel and innumerable other alloys. 


The PHOSPHOR BRONZE Co. LTD. 


BRADFORD STREET: BIRMINGHAM 5 


Member of the Birfielid Group 





BIRFIELD INDUSTRIES LIMITED ‘ STRATFORD HOUSE * LONDON °: WI 
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““RUBERT” High Precision 
can be supplied also FEELER GAUGES 


AS LOOSE BLADES IN PLASTIC CONTAINERS 





IN BOXES OF ASSORTED BLADES to simplify storekeeping 





> 


Ideally suitable in the Workshop, Inspection 
Room, etc. as Packings, Shim Steel, etc. 


From 0.0008” to 0.030” 





Ask for Leaflets 


We also make any thickness and size of Feeler 
Gauges to customers requirements. 


RUBERT & CO. LTD. 


ACRU WORKS, DEMMINGS ROAD, COUNCILLOR LANE, CHEADLE, CHESHIRE 
Telephone : GATley 5855 








for shot blasting tubes of any size 


from 3 inch bore upwards 
the only effective way to remove scale, 

fused sand and corrosion products from the internal 
surface of tubes of practically any shape or size. 






~~ 
= 





We invite you to submit sample tubes so that 
we may demonstrate the method and advise 
on plant accessories to suit your requirement 


VACU-BLAST LIMITED, BATH ROAD, SLOUGH, BUCKS, ENGLAND. 


TELEPHONE :SLOUGH 24507 9 
























CP 





size 
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Brown & Sharpe 
-RANGEMASTER 


MILLING MACHINE 


The extremely wide range and 

























PROFITABLE 
INVESTMENT 









versatility of the “ Rangemaster’ 

is of value in many fields. Makers 
of metal patterns appreciate its work range. 
The ability to change quickly from horizontal 
to vertical and angular milling appeals to 
mould and die workers. Manufacturers of 
prototypes, where the part must be securely 
clamped and then machined on many surfaces 
in many different planes without disturbing 
the work, welcome this machine. Mainten- 
ance departments, toolrooms, experimental 
laboratories and others who have need for a 
really versatile milling machine with excep- 
tionally wide work range find the “ Range- 
master ” a profitable investment. 
The ‘ Rangemaster’s”” many features result 


in extremely accurate machining, excellem 






finish and greatly reduced set-up time, 





especially on those jobs where a number of 





surfaces are milled. 

















For full details write to Sole Distributors in U.K. 


BUCK & HICKMAN LTD 


MACHINE TOOLS, OTTERSPOOL WAY, WATFORD BY-PASS, HERTS. 
Head Office: P.O. Box No. 74, WHITECHAPEL ROAD, LONDON, E.1. 


Branches : 
ALPERTON, BIRMINGHAM - BRISTOL - GLASGOW - LEEDS - MANCHESTER 


We are Sole Agents in this Country for Messrs. Brown & Sharpe Manufacturing 

Co., Providence, Rhode Island, U.S.A., and also for the new British Company — 

Brown & Sharpe Ltd., of Plymouth, and will be pleased to furnish you with details 
of this, or any other Brown & Sharpe Machine in which you may be interested. 


No20 


UNIVERSAL 
AND 


PLAIN 


SLIDING - HEAD 
TYPE 
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P.B.cow & 
for rubber ~ 


Rubber | P, B. COW & CO. LTD. 


Manufacturing INDUSTRIAL DIVI 
Specialists ae 


for every | 470 HIGH ROAD, STREATHAM COMMON, S.W.16 
Industry Telephone: POLlards 4481 
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Radio-Frequency—too!! 





Over the years more and more companies have 
entrusted us with their components for FLAME 


HARDENING and learned its amazing possibilities. 


Meantime we have developed a RADIO- 
FREQUENCY Department and can offer service 


from Valve Generators up to 125 Kva. 


On Starter Rings we have full automation. Yet 
| we know there is still much to learn ue 


remarkable possibilities ! ! 





FLAME HARDENERS LIMITED 
| Shorter Works * Bailey Lane - Sheffield | 


Telephone 21627 
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MARTONAIR 
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Se Minor Cylinders—}” to 24” dia. -— 
A Standard Cylinders—2” to 8” dia. | — 
Heavy Duty Cylinders—2” to 12” dia. | 
F & Control Valves and Accessories 


. for all pneumatic applications 


Catalogue on application to: 


MARTONAIR LTD - PARKSHOT - RICHMOND - SURREY 


Also in Australia, Belgium, Canada, Denmark, Finland, Germany, Holland, Iceland, New Zealand, 
Norway, South Africa, Spain, Sweden, U.S.A. A.D.43 
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If the press 
operator looks on 


his guard with 





frustration, he is 





exposing himself to 





danger, you to 
damages. Better 


ask Udal about 





* Fastrip’ 
synchronised 
guards designed 
for maximum 


safety without 





impeding 


production, 





PRESS GUARDS 


J. P. Udal Limited, Interlock Works, Court Road, Birmingham 12 
Telephone: CALthorpe 3114 
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Specialists for many years in complete 
manufacturing of Pneumatic equipment. 
Improved methods of production enable 
us to make surplus plant available for 
undertaking other products in the wide 
field of General Engineering. 





SPEEDY FEL vperITIve PRICES 
THESE MACHINES .. ~ " 
ARE READY T9 


SERVE 
& Meter - 4 
oh 


@ DOrilli 
Machines . 















Capacity. 

e Honing 
lachines from 

o< dia to 12” 








RSTn ENGINEERING LIMITED 
@ Horizontal and Vertical Milling. 
@ Turning Capacity 3}” dia and 24” swing. 
@ Bar Automatics |}” dia max. @ Chucking Automatics 12” dia max. 
ALL ENQUIRIES WELCOMED 
COMMON LANE KENILWORTH 
Telephone Kenilworth 891 


WARWICKSHIRE 
Telex 31551 





THE PRESENT COMPLICATED SYSTEM 
OF SERVO CONTROL 





PNEUMATIC ACTUATOR 


HYDRAULICS & PNEUMATICS LTD., WULFRUNA WORKS, VILLIERS ST.,. WOLVERHAMPTON. Tel.: 24456 


THE NEW SIMPLIFIED COAXIAL SYSTEM 






. 

—“ FOR THE FIRST TIME— 
A LINEAR ACTUATOR WITH EXACT 
POSITIONAL CONTROL OF PISTON 
ROD EXTENSION 


@ Servo or non servo @ Electric or 
mechanical input signals @ No-leak valve 
allows accumulator operation or small 
capacity pump ®@ Automatic lock valves 
incorporated @ Instantaneous response to 
controls @ Insensitive to temperature 
variations @ Accurate to any required 
degree @ Simple, low cost. 
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ent. 
able 
for 
fide 
Yes, why? asks the motorist, 
faced with yet another demand on his 
purse — parking meters. Well, it’s a good 
question, and maybe the Minister of 
Transport knows the answer. But if you’ve 
got to pay, you’ve got to pay — and 
here’s a meter that’ll make it almost a 
pleasure (road funds to you, too!). 
It’s the Duncan Miller Model 60, 
now being made in this country 
by Adams Powel Equipment Ltd. 
They picked on us to 
cast the parts— 90% of 
them in zinc. The largest 
weighs 5? lbs., the 
smallest 0.013 lbs. Have 
' you got a pressure 
die casting problem? 
— Come and park it on us. 
fame 
Ko] r= 
XX] a 
a ven 
see BS 
al 
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N 
or a 
: the whole in one 
1 
+) 
(+) qiftEd ZINC 
"3 t. i; BRITISH DIE CASTING AND ENGINEERING COMPANY LIMITED 
d tran EDWARD ROAD - NEW BARNET °: HERTS - TEL: BARNET 9211 
CA 
Also at WEST CHIRTON TRADING ESTATE : NORTH SHIELDS - NORTHUMBERLAND 
“ NORTH SHIELDS 2100 
CRC 33 
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ok SAFE Grip! 


A range of popular sizes to suit 
any T slot or clamping height. 
No loose parts to lose. 

Each size adjustable for height. 
Any quantity Ex stock. 


rockwELL HELIGAL CLAMPS 


BRITISH PATENT 


Write or phone for leaflet giving 
prices, sizes and full technical details 


WELSH HARP, EDGWARE ROAD, 


For a qui 
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Let us 
be your 
machine 
shop! 






\ 











Complete facilities plus 
precision & service second to none | _-::% “¢!! 25 
shaping, honing, 
@ Capstan and centre lathe work pi a 
@ Milling—all types to meet your 
@ Surface and universal grinding every need. 
@ G-SIP jig boring ATD & ARB 
Approved 
MARSDEN & SHIERS LTD. 


Davis Road, Chessington, Surrey. Phone: Elmbridge 5333-4 





LONDON, N.W.2. Tel: GLA 0033 


Also at: Birmingham-Telephone Springfield 1134/5 
Stockport-Telephone Stockport 5241 : Glasgow-Telephone Merrylee 2822 


ELLIOTT, —<cridnil 
MILLING MACHINES 
48” X 113” table 


32” longitudinal traverse 
Power feeds and rapid traverses in all directions 

12 spindle speeds 30-1,050r.p.m. or 43 - 1,500 r.p.m. 
18 table feeds 0.65-15in./min. or 0.93 - 21.5 in./min. 
5 h.p. motor 

Backlash eliminator standard equipment 
























48” < 11” table 
32” longitudinal traverse 

Power feeds and rapid traverses in all directions 
12 spindle speeds 30-1,050r.p.m. or 43 - 1,500 r.p.m. 
18 table feeds 0.65-15in./min. or 0.93 -21.5 in./min. 
5 h.p. motor 

Backlash eliminator standard equipment 






Manufactured by - 


B. ELLIOTT (MACHINERY) LTD. 
(MEMBER OF THE B. ELLIOTT GROUP) 

VICTORIA WORKS, WILLESDEN, LONDON, N.W.10 

Telephone: ELGar 4050 (10 lines) Telegrams: Elliotiona, Harles, London 

Overseas Subsidiaries: CANADA, U.S.A., AUSTRALIA, S$. AFRICA 





NRP 9053 








al 











The Institution of Production Engineers Journal A95 





















a 
ele ae 
“— 
at 
Po 
Pai 
“~ 
a“ 
aa 
~~ 
as, sgt 
aK 
ea 
ties ae 
N id 
ie 
“ 
~~ 
= 
ie 
~ 
Pn. 
“ 
Pas 
bigs 
~ 
~ 
a 
a 
a 
<“ 
- 
“ 


Automotive Engineering Limited 


One of the Sheepbridge Engineering Group 


The Green, Twickenham, Middlesex Telephone: Popesgrove 2206/9 Telegrams: Motif, Twickenham 
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Mild steel fabrication problems; 









Whether your plant requires fabrications of simple or 
complicated manufacture we can be of service to you. 
Fabrications of bolted, welded or rivetted construction 
made to individual specifications in almost any thick- 
ness of mild steel plate. 


Typical run of ducting supplied 
to a large glass manufacturing 
concern. Ducting fabricated 
throughout from 4” mild steel 
plate, and ranging from 

4-0” to 6’-0” diameter. 


Markland Scowcropt | 


MARKLAND SCOWCROFT LIMITED Bromley Cross, Nr. Bolton Telephone EAGLEY 600 (5 lines) 








FOR ADVERTISEMENT SPACE 
in this Journal 


PLEASE CONTACT 


T. G. SCOTT & SON LIMITED 


1 Clement’s Inn, 





CAGE GUIDED London, W.C.2. 
NEEDLE BEARINGS (Telephone: Holborn 4743) 
@ Learn about this new conception of 
, WRITE FOR 
Smooth running. 
Even load distribution. Maximum YOUR FREE COPY 
permissible speed 300,000 r.p.m. OF THE NEW 
shaft dia. mm. 
TECHNICAL 
@ All needles supplied to a tolerance 
of + 00004” on diameter. HANDBOOK RATES AND FULL CIRCULATION 
A.1.D. and A R.B. Approved Stockists. 
. DETAILS ON REQUEST 





INA NEEDLE BEARINGS LIMITED 


HEAD OFFICE & FACTORY, Department J.P.E., Dafen, Lianelly 
Sole concessionaires for Industriewerk Schaeffler, Herzogenaurach, West Germany 
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Increase production with NEW ; 


( 
PHILIPS 





fir’ SERy incorporating ‘Magnadur'’ 


ceramic magnets 





DRIVING MOTOR 


COOLANT INLET 








GEAR BOX 
*MAGNADUR’ RINGS 


COOLANT OUTLET SCRAPER PLATE 





(Both sides) 
Higher Production rates The heart of the New Philips ‘Magna-Drum’ coolant Clarifier 
oe is a compact unit which is magnetic over its whole surface area, 
Finish improved. and incorporates ‘Magnadur’ high power ceramic magnets. The 
pe a a equipment will filter straight cutting oils or soluble oil coolants 
ay ee without any modification. A very high proportion of grinding 
F heel dressings abrasive is always entrained in the ferrous swarf collected. Standard 
ee ee ‘Magna-Drum?’ Clarifiers are available for handling flows of 
Coolant saved 300 g.-p.h. to 7,500 g.p.h. British Patent No. 765495. 
Larger equipments can be designed 
Sludging of settling 4 rN to suit special applications. 
tanks prevented PHILIPS 4 THE DEPENDABLE FILTERS 





=| PHILIPS ELECTRICAL LTD 


FILTRATION DEPARTMENT 
Century House + Shaftesbury Avenue - London - WC2 








Acru Electric Tool Manufacturing 
So. 2G. SMe... ¥ fel 
Adcock & Shipley, Ltd. ... 
Ajax Machine Tool Co. Ltd. 
Allen, Edgar, & Co. Ltd. ... ee 
Aluminium Wire & Cable Co. Ltd. 
Archdale, James, & Co. Ltd. ie 
Armstrong Patents Co. Ltd. 
Arrow Electric Switches, Ltd. 
Asquith, William, Ltd. ‘i 
Associated Electrical Industries, Ltd. 
Automotive Engineering, Ltd. 
Automotive Products Co. Ltd. 
Avery, W. & T., Ltd. 


B.S.A. Tools, Ltd. ... Bees 
Baker, C., Instruments, Ltd. 
Baldwin Instrument Co, Lid. 
Barber & Colman, Ltd. 
Barraclough, R. W., Ltd. 
Benton & Stone, Ltd. = 
Birlec-Efco (Melting), Ltd. 
Birlec, Ltd. 
Birmingham Aluminium | "Casting 
(1903) Co, Ltd. ... 
Birmingham Tool & Gauge ‘Co. Ltd. 
Bliss, E. W. (England), Ltd. : 
Block & Anderson, Ltd. ... 
— Railway Wagon & Ironworks 
on es “x 
a Geo., & Co. “Ltd. ee 
British Aero Components, Ltd. 
British Bellows, Ltd. 
British Die Casting & Engineering 
Co. Ltd. abs 
British MonoRail, Ltd. “ 
British Thomson- Houston Co. Ltd. 
British Timken, Ltd. is 
Brockhouse, J., & Co. Ltd. 
Broom & Wade, Ltd. an 
ty David, Corpn. (Sales), Ltd., 
T oe 


Buck & Hickman, Ltd. Gp 
Burton Griffiths & Co. Ltd. 
Butler Machine Tool Co. Ltd., The 
Butterley Co. Ltd., The ... 


Carborundum Co. Ltd. ... : 
Churchill, Charles, & Co. Ltd. ... 
Churchill Machine Tool Co. Ltd. 
Ciba (A.R.L.), Ltd. “4 
Cincinnati Milling Machines, Ltd. 
Clarkson (Engineers), Ltd. = 
Cohen, Geo., Sons, & Co, ‘Ltd, - 
Concentric Manufacturing Co. Ltd. 
Cooper & Co. (B’ham), Ltd. 
Coventry Climax Engines, Ltd. 
eneny Gauge & Tool Co. Ltd. 
Cow, B. © io. fad. ... 
Conthord Collets, Ltd. 
Crofts (Engineers), Ltd... 
“> on Parkinson (Stud Welding), 
t stew 
Crosland, William, Ltd. 


Davis, Stuart, Ltd. 

Dawe Instruments, Ltd. 

Dawson Bros., Ltd. fed 

Dean Smith & Grace, Ltd. 
Delapena & Son, Ltd... 
Denhams Engineering Co. Ltd. 
Dowding & Doll, Ltd. ie 2 
Drummond Asquith (Sales), Ltd. ... 
Drummond Bros., Ltd. ; 


E.N.V. enn < Co, Ltd. 
Fdibrac, Ltd. 
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Edwards, F. J., Ltd. ne 
Electrical Development Association 
Electric Resistance Furnace Co, Ltd. 
Elliott, B. (Machinery), Ltd. eu 
English Electric Co. Ltd., The ... 
English Numbering Machines, Ltd. 
English Steel Tool Corpn., Ltd. 
Exors of James Mills, Lid. 


Firth, Thos., & Brown, John, Ltd. 
Flame Hardeners, Ltd. _... ike 
Fletcher Miller, Ltd. 

Ford Motor Co. Ltd. ass 
Fractional H.P. Motors, Ltd. 


G.P.A. Tools & Gauges, Ltd. 


Please note that all advertisement pages are prefixed with the letter “A”. 
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Gas Council, The Outside Back Coon 


Gear Grinding Co. Ltd. 

Glostics, Ltd. 

Goulder, J.. & Sons, Ltd. 

Guest, Keen & Nettlefolds 
(Midlands), Ltd. ... a 


Hale & Hale (Tipton), Ltd. 
Harris, John, Tools, Ltd. ... 
Harrison, T. S., & Sons, Ltd. 
Heenan & Froude, Ltd... 
Herbert, Alfred, Ltd. 

Hilger & Watts, Ltd. es 

Holt, James (Engineers), Ltd. ee 
Horstmann Gear Co. Ltd., The ... 
Hunt, Herbert, & Sons, Ltd. i 
Hurst, M. H. (Engineering), Ltd. 
Hydraulics & Pneumatics, Ltd. ... 
Hymatic Engineering Co. Ltd., The 


1.C.1., Ltd. 

Ilford, Ltd. ‘ 

Impregnated ‘Diamond Products Ltd. 

Ina Needle Bearings, Ltd. 

Ingham, Robert, Clark : Ca’... 

Integra, Leeds & Northrup, Ltd. ... 

International ‘een and 
Tabulators, Ltd. ; = 


Jones, E. H. (Machine Tools), Ltd. 


Kearns, H. W., & Co. Ltd. 
Keelavite Hydraulics, Ltd. 
King, Geo. W., Ltd. 


Landis Lund, Ltd. 

Lang, John, & Sons, ‘Ltd. 

Lang Pneumatic, Ltd. : 
Lapointe Machine Tool Co. Ltd. : 
Ley’s Malleable Castings Co. Ltd. 
Lincoln Electric Co. Ltd., The ... 
Lloyd, Richard, Ltd. Fs 
Lodge Plugs, Ltd. ... 

London Oil Refining Co. Ltd., The 


Macready’s Metal Co. Ltd. 

Marbaix, Gaston E., Ltd. ... 

Markland Scowcroft, Ltd. ... 

Marsden & Shiers, Ltd. 

Martonair, Ltd. = 

Maxam Power, Ltd. 

Measurement, Ltd. 

— Vickers ‘Electrical Co. 
t “e 

Midgley & Sutcliffe, Ltd. ... 

Mobil Oil Co. Ltd. 

Morris, B. O., Ltd. ... 


National Industrial Fuel Efficiency 
Service... 
Neill, James, & Co. (Sheffield), Ltd. 
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Printed by Maxwell, 


All communications regarding advertisements should be addressed to the Advertising Managers, 
1 Clement’s Inn, London. W.C.2. Telephone: HOLborn 4743. 
Love & Co. Ltd., 309-317 Borough High Street, London, S.E.1. 
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_ RANGE OF QUALITIES 
— Steels in the carbon range 0:08 -0°85% 
ag Case — Hardening Steels 
ai Free Cutting Steels 
pate Low Alloy Steels 
4 RANGE OF PRODUCTS 
Billets from 3” square upwards 
ane Rounds 2” to 94” Squares 3” to 44” 
= Hexagons 3” to 33” Flats I}” to 12” wide 
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THE PARK GATE IRON & STEEL_ COMPANY LIMITED. ROTHERHAM 
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TOMORROW 


Gas Industry research and development have 


introduced automatically controlled gas-fired 


equipment to increase factory output and 


cut production costs ... AND TODAY— 





every industry and 12 million homes use GAS. ISSUED BY THE GAS COUNCIL 
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